Mineral Nutrition of Selected Crops by Moinuddin,
MINERAL NUTRITION OF SELECTED CROPS 
DISSERTATION SUBMITTED IN PARTIAL FULFILMENT 
OF THE REQUIREMENTS FOR THE DEGREE OF 




DEPRTMENT OF BOTANY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH 
1983 




Fed k Comtntm 
mmmmrnxm 
to Or* <iiaii&liiii« Eesdcr, D«o«rt^fit of lotdUft AUgaifi t^^la 
9fil^Pidtgrt AlifaiH for Mf souficl f^ ddaoooy 1tei« liit«roftt 
Qonstant 9!i09iti«i(me»t mA oonstrttotive orttioiai m ooisiMtiofi 
v^1S^ th@ i»Pt|isffttloa of tliit dlsstrtnUmi* In odditioiiy 2 
expMsa iQr <S««^  stfum of ffnUl^ido to Prof. M«if«B*IC« .4fHdl« 
for W.n tog^Mitioos for Sa|iro7oaeiits» 
X fitfo OHO a Aobt of t^ fiitic0 to ^rof* .i*K» SajMoat 
Cfmifauii Dopof^ aont of Sotooyt ^ilgaiti t^ MlJUi Tlnlvorfl^t 
/.llifisi! for ^fovMlog iioooMOf]^  tmilXU»% dorlag Hio period 
of |!s«fmrotioa of the di8M^itioii« 
Ftir^iort 2 pXaoo oa rtooi*i ay tlnoare thankt to aU 
ooU^foot in ^aiit ^oiOlogy ^ootloSf AUgftHi iteAis Hafttorslty 
iHigtfH foy moAmtim ^wlr halp in ^sit oooooetioii froa tint 
Uul&y^ X if i^ to thonlc ^* SHool) Ahoan for proirjumtg 
IiilMreiry f&oiUtjiiot Qt X«A«li*l« Xf^ foryy Hov I>oIM oad to C». •X.E* 
for t^o wBtmx^ of o Jttalor Bosoj^di Follovtfiip* 
S,Q H I S g l 8 
I, tmnomanm 
• • • * i - k 
2. Hs?imi m urmhwm 
• • • • » * « • • 5 - 7 9 
3, mopos]=3) m^t 
• • • • 
80 - 101 
h* BvmmMmi • • • • • • « • • 1 *• zxvJUt 
I N T R O D U C T I O N 
C«r9al» have b^fi ii9«l ^ oanldfidl as stapXo food froia 
tlise inaomarlal* This i s iiMi SKdQly to thoir high mtritiotml 
T&lue* Cereals fHirrii^ i alaost ttie entire corb^ i^^ faret* and 
eGfsm peotetn r^nd ooiiio acid ro plreisents of sost of ^le 
world's population. Ther0fora» isnpronmmt with r«@e.rd to 
tfidty yioM &f^  quality i s being constantly att«apt»i» 
f%reof9@Tf in the rteont dftoadost i t has boeotiio absoltttoly 
essential to itterease the per heotave jrield of tffidition&l 
eereals due to the pf^l«g!i of populatioo explosion* 
The ettentiofi of f a n soientlsts is heini foeussed 
ttom'tk^&fs on a msn^ siade oefeal loioiro as terlUoale* Ihe futtu« 
hopes of eiaiikind have been claissed to he linked with this 
hybrid of wheat and ryOf because i t codbines ^le higfi protein 
o^mtest and pr<»litoti>d.ty ^ wheat on the one hand and irigourt 
hardljCMSSt lysine csontent as well ae disease resistanoe of rye 
on the other, '^ orsovert i t i s adaptable t3 unfairourajle 
amrlrona»ntal oonditions* suoSi as ooM weather and soils that 
are li^hty sandy or aoid (rftilse and Spurgeont 197^)* In 
oertein pr^uetion areasf mt^x as aeal^tropical highlaoiSf 
with acid soilSf and in soae specific disease prone areas. 
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tfltieaXe @eti@r«lly shofirs l>etter adaptatioii sxiS i loH 
T^ o9t Afrloaf l^ tirofMit !IS3saliqr@n foot Hills mA tlio eentfel 
are thoa© apttas t^ ®ro tPltloaXo has 
sliovii sl^ifioent yield mlvoiitiifioa ovor ^fieat (Jtaoiiyssouet 
19M progreas in dairatoi^ni trltioaHa ea a ooisaafoial 
crop liaa b^n a vwmr)mhl9 rasaaroh achiavoaant* At presantf 
tritieala i s groim on about 500«000 heetoras aroond tha 
vo^ L^d* Argaatifia^ Aiistroliai Caaadai S^iiiMf Bis^afyt K«iya» 
^xi<*0| roatfi ^fri^f CJpeia anA 0.S.A. all graw triticala 
eoe^roiaUy. 0%HQT eawitHaaf maltk aa Brasili OUXot Xf]dia« 
Portugal aal Tansaxiia ara beot^ing ifKsraasingly involved in 
tritioskle rafaarel] (Anonytaousy 1932)* In fact; a variety of 
tpltiesl® (HI M 9 ) haa been releaaad ta tha famara of Ihsijaib 
tttis year* 
'Jnrim the last few cleoade8« the **green revolutionf 
*tt!kQ been nsherel in ^'%e to the devetopfaent of nev high 
yielding varieties of oereals that ahotr f^ reat adaptability 
to intensive faroing. TJut laemoeiltiire of vfieat and otner 
sereala poaes isany ne^ probl^aa* ^aoentlyt CL^^n (Maxioo) 
has developed a mmhQt of nev varietlea of tritieale vith 
better yield potential and pialitatlve •aloea* Ihe odLneral 
nutri^t require-ienta of theae varietiea under different 
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iif*r9-eli!3atle Qtnvlltiocis Havt not y«t been vorked oat fuUgrt 
ffirtimilerly in Xfidia* Ihis is« homiw&rf absoXutaly osMiitlal, 
to •fiffif« their tsexiasa yield m^l qmlXt^* 
At AUgafht siipslfieesit %rork hoe beea oarrted out I17 
In&s <1^7 )^ lynl ii|)l»as Cl")!^ ) oa a fev earlior varieties of 
triticaXo iiiclwling AyoadiXIo J*PV 13t AmadilXo m 1<^| 
Arssadll^ T 1^^ Badger rs 11 If Bad^r PI 119t ^^^ '^2% 
TJPf '^M^ tJI*T 7M*9i J^PT 72152t tIPT t%lW2 and tl. 19l>« It iSt 
homifQp^ deeir&ble to extend this oomaendabXe vork to stody 
t*!e fjerfafiaance of reoeatly evolved varletiee of tritloale 
mud to ocKipare It vlth that of stmo of t!^ earlier trltieales 
under local o^fiiltitmsf so as to select a few of the better 
perf'^raii}!; varieties for local produotioti* I t ISf thereforoy 
proposed to i»erforr< tSie folloidng field ezporlsadnts on 
tritiealet tieepifif! t^at e?id rye as cheeks to studyt 
( i ) The perf'^fsaace of seven aevly fM9<plred tritloale 
varieties a!id of on© of i t s establlslied variety raised 
irith yniforcii ode<iaate basal fertiliser dose and 
•eleeting the yielxUng ability aad/or grain quality 
as oritoria for asoessins their ooe^arative adi^tabilit^ 
under local conlitiona* 
<11> TiM optiaHKi soving date during tlie foUoving year for 
^le better iterfonrdng varieties of tritloale selected 
in the above preU^iimrf trial* 
flk l l l • • 
Cili) fim mtiMum m&^ttm sratt for Pmm mlm%9A triti<^^ 
f £uri0tie8 siiitilteiidaiiii;!^ iriHi %lsm mornA mB^viimfii^ 
(l^r) tilt oaopapstl'W pQifaraaaot of tr^ltloaltt at vsiylfii 
l8vel9 of ba^ l fertilia^i* mp^lmmnt&Si ^im foUay 
fifirmf of fortiUsor to loat ll» ftesSMlitf of 
f@rtil.l9er 0001100^  sni/or oif!iaae«^«nt of gfida ^ a l i ^ 
Ijy foil©!' sppsy* 
R E V I E W OF LI T E R A T U R E 
«?•! A n t r a l w i t r l t t ^ f i of p laa t i • • • • • • • • • * f 
2«1»t Bt4®f histoapy • • • • • • • • • • ^ 
2*2 ^ s i o l o g i Q a l ml& of IJfP md & • • • • • • • • • • 7 
2*^*3 Fotastiua «•••» • • • * • 9 
%3 t»«0f i fF anl S oemlwitt ••«*^« ••••« 11 
a»^*1 SasiiX f o F t l l i i ^ r t ••••« • • • • • 17 
%*•.#? Foliay sptM^ • • • • • • • •*• :^ 
f ,^5 tjUiMlfig ^aslUty • • • • • • • • • • M3 
t?»5.1 Sawiai <3i«!it« • • • • • • • • • • *# 
2.5»S Setdittg jmt t • • » • • • • • • • $$ 
^•5«3 QiHMT^ mi^ f i « M |)&fma«^rs • • • • • • • « • • ^ 
m/^WB^ tm 
mmm or utmAwm 
agi*le5jlti«Mi twm tJss toawicifi&l. I t mtt only prm$&m 
roe)m of ^m mttt st® mtXtn^ mixmml fiutrlentn. Qf tl!»t«f 
t«M$ afd est^iMal for plant gj^y^i^ m& ArnvQl-upmnt* 0%!tmr§ 
mBf tm l>ea»fl«lat o^f aader otrtaiii eaidtiui^«ii, %mil« a t i l l 
©ftppg in f®t!i©r Imm Timtittm* Mmmr^f tim ©«i»r wwno-
afxl ^sf9*fiiitrim%s af<t @yaallf i^tportaiit in ^m 9t Cheir 
tfiiAtdi to H^ £lf»9lc |i«ril9d, ¥h«ii ^rlato^o f«o#irii»Kl timt l^« 
mitrltlw f^«stio» fQiparatod t!i^ Uirii^ ifrciii tM d«tid« flM 
#&rlt@8t 8tt3di#i m tme^fw m^%fo31i.ng plant growth w»m 
•» 6 «» 
of m^^^9 m pljmt natrltioa vitu V®B HQlmat (t$7^1€M>> 
4iwwl8g fNi atteotiofi to IUMI laaiportftiiQO of mitviofitt for p|j»i%s« 
siiiaDor in t 6 0 mfmmlmii. nmtulmts of mi%:p9t9» mg a amm% 
of for l iUt f for ^it s ^ l * i^tort loat i« 1755 ffiKSia timt 
saltftelorf «|)803 mt^ ani fotaiiton mlpfmte nofo otoioS to 
ifioro&sfl plfiftt ffiotr^k 
Me moAt^m omm^pt t^ ptma% mitrltioiit fmmvrnt^ d&toi 
^0% to 1^ 0 l»ii[itii^ fi@ ^ itit 191^ oofitofsr* ftm etodit for 
i!ttroilii^f)« admtitte i^iporiis^tal AoHiods ibi |>Ii«t imtrltion 
8t«ii0i w^§ to do SttiiiofOf iflio in l3Ci» iHetaX|ri«l Urn |>X^t as^ 
atid oorfolatoai tlio eSaoroI oontonti ^ plj^t mfb wtth l ^ t c^ 
tiio miX ai^portiiii i t t root afsto^s* St »ilataiii«i l ^ t alaer»3. 
tlMMifitiy laolu^lfii nltra^tf pi^llod D|r ^o aoiH noro osfoatliii 
for ^10 grow^ anft 4ofoloi»90ttt of plmits* Bf tlit atMlo i^ tfM 
oofi^ti^i Ootti^fiioiilt ill fmmmt hmm9 oivt Hil^Nrt la mgl^idy 
l4oMi in (kmtm^ mi& i^U»-Iari^i&r la Frsmoo sMidio «ost^iMdl 
f ioM tn&l i to mVm m^imm pm^tmm of niaorol nstri^Msn of 
rog i^ * 
m> *f m 
&tt«iitl9i} ««• p&M to i<»il soltition and %xm «X0liftfigt of Vm 
%VemmX sl^M^ttt as ««U at to alofonutrioiits* 
Iiator, Ofvg&fy Ct937H ^a^ofey^h ( i W t 1951 )f aiii«*U 
<196i) and BoiOil (19^3) wpoto oioolloat tm%m»% aa& l)o^s mi 
^fi®i%l Ru^ritlwi ai^ loaf aaalyait «s^ ti&«iaii[^ « aaoaf o^isr 
ai^ootSf tHo Bood for l^irtner roooof^ i^oa la Hiia ItoM* 
•^^  rtnrilQliMTtml rtflii iif JtF 
^trieatt art aooonswE^ for flaSatcmaooo of ^lo pli^sioal. 
orgm^aatioa mid aotivltioa of Uviag ooUa ^ vSrtao of ^itir 
fuaotioa ia ttio ^aomtioo of oaoriart ^lo tmiSdiiig md ropaSr 
of f rotoplas^ aadl Hit regaXatioa of ^m nioteljoUe iproootata 
(H«»(m aai H^ilroft 1963)* 
A3 aiMitioaod matlX&e^ M«F and I ai^ ii rocmirad by erope In 
oonparativaly \%tm wsam^ awiag to ^delr najor roU ia 
firoduatiiri^* Tlia part pjisrod bgr Man of ^mm ia pXaat grov^ 
and davalopHMmt i s briofIjr ooaaidarad lialoii. 
Pl(uitf ^ataia siofa atoms of aitrogan t^ an of angr o^iar 
alanaat (MEoept li^r^^^a) darlTod froa tha toils CViatSf 196f )• 
Xt i s ariaoipaliy absQi?tiad as id^tratas fron tha soil i»d gats 
assiailatad \fs rad^Uon to wmseS3m% foUoirad \ps l^eorporatioa 
*» s • 
imt^ tn® ofisi^o f&s^m* Mttmmm i s tmm& i s sitoli im^mtemt 
mBnmttt&l fo^ pj?ot«iis 3|nitn«iA«« I t is fo«nft 1» iKifpt^ rpine 
stifiiQ^fii of- m,^ i9mt&i)QXi^ 31|p isportttit o^qpmsatls us 
«!3toif«i^31f miA Qftm^mmm^ i^ii^ &m %»wm%tml for i^tei^mllMs^ 
fnii f^splmtiiim* In aMit&omt m^tim neiAw mA pm%»tn9 m\m 
mnimln ^m etmrnnt (Bevliiif 197d)« 
^•v«ml i»ii?|ilidl9gl$^ 3iKl f^^^,i^i<iAl fset®f«t Uli* 
•n^ Kmlaitcio of fiititst lMiit!i mA hm^ifSm ttf^^gUi «if ^i« flbt^Sf 
to i»« f^ iromod l9f nitfogmi si^I^r to tlw eti^t (Blw^i 1^)» 
ilti*og«ii dofioi^iojr la p2.^tt t^ oisos tbo loirfot to 
iMiooao Dttio msA rosults im ^mtimmm in mismn^'iX eontontf 
iftitlo in mm9X9f l o t^a tyoocmo mr<$ oaiot ^h»a nofoal ani 
tiUorltt^ o^aeitf i t Mgilf t&Sixkm^ (Ronlttt W3)« 
f1«»il^t^» i t abi^rboi 1^ tfeo plsiitt at Hg^ C^  or W^ 
amidst ffOM ^ ^ toil* I t i s m& otttntisl o^mttitotiit ^ 
ttp&pmt^imnf fiuetoopf^toifiat oooni^ rtiet miA oFgaitio aol^mtot 
mdh at i%tiii E^td i^sfliolitidtt Idpopraloini ^nt t i to to 
m ^ m 
iiMd ill ^e^jolie f9a€tiaifl@t hsfdrGii^M ptigrtia @nd i»fi«Kit« 
§9mSM^timk of seeds ^MX^ pmsi^VLfi&s fieXt in tlie 
interoediar^r aetabc^ tlsm* Pfiosiiliofiis pl&^& a direet rolM mi 
e&rrier 9f cneiiy t>«eaii@« l^ioei^ liate in fievexml org»aiQ lii^ii^a, 
m^ l»« ^Mt 9ff tijr lifdipolri^ ls wim & sfel&%%mlf tiigb ^sM <^  
ei^ri^r irhiel} i s utilised in plant net^c^mi to pei^om diverse 
biocrite^oal re&oti^is ii^ide i t (Bleeli« t968U 
Ptmm^mis fmi ^mm immm to play ija^rtsmt ml»» la 
«exif ^ e i o l o i i o a l pfoiseeees In piante* i»»»(^  oosaon eiop 
pXentSf root giraiftli of root otopsif deTelopaeitt eaad aetsiri^ of 
eoFeeXs &sA oc^^petittve eJbiiil^ of XegosMie vitli fo3Pft§e wpops 
mm iamm to t»e dep«!«leiit on plios^ioTiis eiiiply to tiie erops 
<Bleofe» 1968K 
l%}i^ionii defioienoy sheets Itie pieat in worn tm ieee 
iiailar aenner to tttat of nitimgen* Siie steas of snob plants 
mm ^An^ tfm Xesfves ©fn tixili sod lateml groi^^ ie Uaiteit 
defoliation is pr^ matui^ f 1>eginnini first nitli tlie lover le@ve@t 
iloeeoiiing i e rediioed and tito opeali^ of tue imd in tiie sprli^ 
i s deli^ed CSlftiikt 19^)* 
Pist&eeiiei osonre laGiitly in tbm fora of lainemle In Hie 
• to • 
i^itf MihX^ mm r«1.oms«& into fiG»ii»9xoli«]igiit>l9 (fiiMd>, 
exe!iafig&l»l« or m^trnt mlvl^9 t^ma ^ tiwlr tmmttmX wQ^ieii!^ 
in ^Hi 8^X* Potatsiiii 9ft«!i aQooiBits for Q M f«r eont or aoro 
of 1 ^ fitamt dry aatter* f^ro i t no iaioifii fotAifi»»»ooiit«l]iii^ 
emip&mA ia plants* l>oi|^ i%o noawpoiui rosoarelitSt i t i t stilX not 
Imoviif vlqr f laiitt roQUiro potfttslsia i» pioH MMRSdngl^  largo 
ftaoisits (Aiie»i!jnoufl| i977)* 3oi#«fVorff tlio nota^Uo olmiigoi &m 
to litole of potosoiu^ ifiiloato & 9K|or rolo of potosoltn in piaat 
tietatHiUs»t AOtinf at an aetiimttMr for a amtb9t of omgrastie 
a^st^ ewf sttoti as fruotoliinaaOf pyrwrio aolA klmm audi 
tmnsaiNi^laM iMwm and IdHroft 1963)* 
PotaaaiT» is raportid to oontrol tho t iat of iMtaritjfi 
roaittaneo to disoaaes anA oold, vator reiations and earboliardrftto 
and ni^Kiitfi aateljoUaisa in iMny eropa (BXaoK, 1963)* Horoovart 
i ta dafiQioney raaulta in loaf daaagit dooraaaa in lAiotoayntlietie 
aoti^t^i inanffieiant onlorop^Xl daff«l< i^a«!it in soaa apooiosf 
aeoimBietioR ^ eartaia otiiar ®I«nntS| distyrlMd mthdbsyAm^ 
8otal»oM3a| ineroaaod rtspir&tion« a Xovar protaia oontont ma& 
tii#sor ptreootago of s i l^ lo oj^anio nitroi^a oo^ peimda (ifaaeB 
and l^irof t 1963)« tiaualift potaaaii» dafioion^ oraatot 
rosatto habit of ^afotaljloaf tfiortoning of iatomodot in 
oiXaead orapa and oarealat inofoaaad tilXaring in Itariay and 
doatf! of %9rsdml luil miid nargiiM I^ aoor^iing of loavos in mmjt 
tvopn CHiiritti 1963>t 
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2*3 fiifif HiP fttift K flnntiintii 
It ie v«ll %novii tMt sitMral natrlofit jr«<|uix«B»iit8 of 
pleiitt d«p8n& on dUffeft^it faotof«« ••§• plaat aadt toiX ^fpes 
*iid ftif«3ell!%%ie oimditiems* To M8*S9 Wm p^mirmmtAt of 
m&neral ntitrionts of a plioity tsoil aruilysls as a tool has boon 
traotiaod for a long tliao* lloiiairar» do Sanoaoso (l80i»>)| 
analaraiog iilant a^« aotad oonsldwra^Io iraxlatioii in llio 
tai^)08ltioii of ttm pleata at difforaot aipia* Latary i*iol>ii 
(1%0>9 i<rolff (187?) afid Boaasii^asU (1^^6) aupportad this 
9ptnixm» lit the imgimAng of ^lo SOtii C«a^i7« Fri^t (191^) 
raportoA that the e9a|)08ltiOB of plants vaxlad v l ^ ttm 
OQiQ»osltiwi of aoiXs on iMcH thooa plants vofo grown* 
Siisiler inforeneoa imra drann bf Dtamia (t^32)« aaaoell and 
Watson (1939), Amoa and H< g^lana {%W)\ and l<indafardli (19**7)» 
At ^10 aaaa tiaOf Goodal snd Orogory (19^7) elaioed that tiM 
c i^otaieal oo^potitlon of tiia planta oonld bo ytod aa an indox 
of thoir natritionaX status* Z*at«rt ^A tho alddlo of tlw 
froaont eanturyt seiontista beoaiao aore oonvinood oi tlio 
aathentloity of tSm ^ lasiioal analysis of tho laaf only for 
iMsi imrposo as ooaparod to that of tha vholo plant* Ths 
raason what tl»t in tht later imze^ tha hotorofaaioty of irarioiia 
plant or^ns v i ^ divorao Amotions end retrying qioantitios oi 
mitriants omisad problsH in assasslag tha ssaot status of 
nutrients in plants* On tho other hand, loaf proipidos a imrs 
unifom organ than ths other organs of tho plant* tho nost 
emt^mmmsrm m&rn^ on Hits a9|»«ot ^tm giirim try Usa&m^^^f^ 
t€»ol for a9«#«tifig tlia a i n e i ^ mstrimit f<iquif*9^t!i%t of a plant* 
H« f ^ i i ^ « ^s i t i v® aoFTol^tloii t>otiif9«a tlw admorfd states ot 
X9avo« aivS 'v«|otatiir# gxoiftti* ^ ^ s o aotod tl}@t %tm i i i i t i l«f i t 
ootKSdntfmtioii of plaeit mm ^%»ra:l3m%tm for tiM flaaX t ise or 
tiiii^^or of ' ^o io t t t i ' ^ m^ r«proiliiotiiw oxiiuis (lAfiS&oilrdlit 1951)* 
13it #ioie« of loaf etui %Ssm ^ mm^Am ^^^ a^at l i ^ r t ^ t 
i f i midiii lo«f aimlsrsi® &» A p i l to ^ iiQtiltliMial ttatiis of 
plants* Hoiievori lofif oos^sit ion Is v&lM. m m ori torioi i for 
t M imtri t ioi i f t l status of Vh» p l ^ t t i f dint e^isldoratl^i i s 
f!-?•» %o ^ o Ums of sasplln^ soft fOsiUoo of Xoi^ <m ttio stiootf 
08 ^10 out !»aiA« anil to ^w f&otors effootlai t ^ aoouaMlatiofi 
of mitrlonts i n tiio ti^iwf« mi ttio otiior (I^WMP A& l^*t 1^^)* 
I n 0690 of mrmkXSf t ^ i ^ r i o i ^ fioir^*i«igt or ^ a t i i » e d i a t i ^ 
^ f o r o fton^ringf is tlio ao.^t siiit®l»to stiffs for loaf aiMiPLsraia 
<t»t]fiftoilniti, 19flK 
^ a f anal^tia tois^iqiio fms M^n aijtoooaaf^lly oxplolIM 
for a«?«s»i!Sg xm tmttimt statua of pliaitt \xf a tmaHar of a<^l 
a^ l i i i t i s t i aocid orop ^lyaiolo^ists aisroii as ve i l as i n our 
oo^Rt:^* I^ MSato ^ i i Issras (I^B^t t f | ^ ) t ^ ips i t t ( t ' ^ l ^ t 
SoarsoHi Cl9»*3 fif^H ^ f i « ^ Cl%3>t ClMi|«an loil Broun €f9l*3>f 
f lanlafton ( 1 ^ ) a i^ l^ ipner a i^ ^^h CtH^fi) li^ro ontainoi 
Ofiamr^ini repi l ts v i ^ ^»i loaf saalysis taotmiqtio at irarlone 
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XoeaUont* Xn Iisdit alsa, leaf analfsla 1ms hmn ip!7li@d t» 
a «M« "tari^tf of p l ^ t f ^ a »iiil»@r ^f %^r^9rs« ¥lf«t ^ ^ 
<1955t 19?9)t CliaisierilifiKaieapa aatl aundtstro Eao (1956 J § Snasiera 
liao and SritlHia Bao (195^>i Raajeii WEIA Pa« <1957> Md 
%!iroiara and I»«nri Cl967)» S4atl«flyf at ^ l i ^ i f i t »e^ra l 
wofkQTs %m9 api^ Xiodl tlite ^<s!micpi« tuoeetsfuUy i n etm of 
d i f f tw f i t ®w>?s (Safairat 19711 iaBit!fl.li^, 19711 ^^U^j®, 1975? 
Mftfvit I^T^f ^MmSf 19S0| Xaai3 a i fi|^«, 19^ ; Sniu l lah £;& ^ . f 
19S3K ^tM voTk oa t r i t i sa l j i ^ t M i < i^tiit<:stla» Is iMsgra* 
In f&otf SM d«pth ttudies n&ira Isten mrrltA cput tectositlir at 
Aligafti <mty md t ^ fev airai l i^ l t ref«r««iOM ftf« rrrl«irad 
Zm« (197S} ancl l a a ^ i j t s l * (193^) at Aligafl), mmmA 
tlia • f f *e t of Kfi* ana fC fo r t t l i ae r i ^ ^ o l«af lf,P ami K 
ooatofit of tlif«9 irariot loi of t r i t iea lo (Araaelillo FP? 13t 
ktm^ttia f %<$ mA Biiigor 1^ 119) at U U ^ i a g , tiMidii^ mi 
faillqr grain 9taga« Thwf mt^ signil^oint iaoroatt i n X^if i,P 
and ^ CK^i^nt ^ t to ipplioatlon of far t iUst rs* fh t cc^ si^ inosl 
f@rt i l i t»r daso of ^2(^^%Q vaa found to givo l^o aaxiiwia 
vaitiQi for i at w3tX atftgos* l*aaf B oontant vaa inex^aaod 
s ign i f i e^ t l y vitis l»i« ippUoatioo of !# ttmvp^otiim of ^lo 
dota of P or ^* ^ e ©oitAMd fart lUaar dOi»t of 1LQP^ :<^ , 
^iscf 30%> ^ ^ ^ 1 ^ 6 0 ^ ^ ^ ®**®^  •ffaeti 'fo for P oont^ t in 
loaf at t iU« f lng | Haadini anA a i l ^ frain stagot r»i|Jeetiv^y« 
It eoiit«ii« of tut loaf at l$ie tlifiM ivsp^tiv* sUfot* Mmmm 
me 'vanetiot t«8t«dy tiM QcmoentmUon of £ in l«af vfti Isi i^r 
thm that of I or fm II»P ofvl t €0i}|»^8 iioro liigiost in 
l>f!ii»li11o I^ W 13 Bt tiU@fliii stogo* At Ii9«dli^ laid a l l ^ ^eln 
staiOf I eM I oontoDtt iPOfO 1ilg!»8t is BaAfor Pi 119 aii& P in 
Arsffidillo f 15» 
hWmn Cl980) audi AitMis i | AJL* (1fS3,^)lii pt^ ttosK r^ptecOofloil. 
etn^ioc OQ eiglit wmt tviUm'^ variotiot itnol^Mil ^w SPK ooat^t 
of iG&iroo at tlHerliig, tiootHag eat idl l^ gftiii stsgo isidor tlio 
wHfowi foFtiHior ^m of 120 itg « aiii ^^•e lEg F/tio, At 
tillorlfig stftfOt t¥i« aaidteBi F c^ mtont (1«ia p»r emt) vat 
fotBiA iii tTFf ^38 , •q^eUlf^ oi l tlit ^rurifiUos oxeopt Af9adi31o 
fM 103| f!* 1?t» iifii ^idger ?^ 1l3« Xlio laajdUma potaotitn o^tnit 
at ttlloriiig eta^ nfts iiotodl lit Wf fStths (3*36 por oent), ^Atim 
vas at par i*ttli tftat of oth@r varlatloa mtmpt tJPf ^iii9 « i i 
Tl. 1 ^ In oaso of liooil^g staiPt tiff 7?1^ vfta fomii v l ^ 
iKpEiiiuit potaatt'OBi oontoiit (7«S6 per o^t^t irliicfti vas iKioal to 
that of XlPf 7M^ 90& Wi ?l^ 39« 
AtiDai (19^) studiad t^io of foot of diffortnt aoiriiii 
(Satoa (25 Ootoliert ^^  ^ofosii>ert ^ liovo^bary 10 S^ oooHbort 
af D«o«il»er aM lO ^aiiiiary) m loaf iPiC eontoitta of four 
t r i t i i ^ U irariotiot, ?it», tfPt 72%h&f Wf 72152t tl» 11^ and 
Badgor l^ 'l 118 at tiUerioft lioaiiiig aoi alilQr grata stago of 
gpQvtIt* n» noUA ^m% %M9t WK Qotittntt ^mm mstly higher i s 
Mwrm^mv soirifigs at tllt«i*if«s staid* Vliereat at fM&iiifig 9ta^« 
isttxisna H oontent vat mtwl In 35 ^i9fmSti9r mating but 25 ^taibtr 
10 ^MomHtmr mA 10 i^miii&yy i^^^oii pfotwl at par* At mlVs^ 
groin ttagti 10 lanaafy aovliig gat* tlia aaKifana H <»iiit«it9 
vhi<^ vaa eritieally diff^pent fron tliat of otho^ r aowifig dates. 
l!oifeTer« t^ov^ gfbar iKiifiiifta proved Iwst for F and K i}(»it«it8 at 
t!il§ stage* irith refold to t^e varletieflt Badger PH tiS gave 
tmxtmm averefe VB^K oonteats at tiX3.@riiii! stegei vliiXe at 
headian mA lalllQr graia stage HPT 721^2 proved best* 
The s«ae vor^ert '^t ^ otiier trial (Abbae« 1980) sttidled 
tf» effect of dlfferwit e e e d ^ rates C5^ f 75t 10*^ 1 1?5f t^ O, 
175 a t^ ?00 Tsg seed/ha) on leaf MPK eonteiste of t)iree tritioale 
varletlest vls.f WS I^JB^ HPT ^ *»#S end Badger vn 118 at tlie 
saae Uiree stages of groviai* He fioted tsuit 75 leg eeed/tia proved 
t»est for ^ ar^ P oooteat at tlll®rliig s ta^ aad for HfP ctid i^  
eonteat at miVitf @mia stage* Aa Inverse relatioasliip between 
K contents and inoreasing seeding z^tes vas foiaid at tillerlag 
and fieadlai? stage* Zn eases of varietieSf OPT ^38 gave the 
highest ii,P and K contmit at tillering stsgOf vliile WS 7M»8 
aM BMger P14 llS p^roved best at heading and wUVs^ grain stage 
respectively* 
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Pl&ntt drenr f roia tlie soli a author of laloeroX saltSf 
MfhXtitk mt9 •8»«9iti»l for V^Xr li»ait>9 gropuHi* A tollv in Qig^%9 
to be fortlX^i mist ^aatfein sm Kt&qjm%9 nipplgr of •sswEStiisl 
mineral elwaQiitt •«'t>o^ tanofo* siidt talofo-siatrl^dti •• in foadi^ 
cvailsDla fora* Xf iuny of Vh» otsaatial isXesMRitf 10 dofloi^t 
Ifi ^w soilf ^^ ciaantitir end cmaU^ of ofop yiold i s lilioly 
to bo offoctoi m f^ef play &n nft|or rolo in produotlvity 
thr9«0 t*?©ip iBvoIvo i9at In the bloi^fitiiosio of inuploiis 
8otabolito8 ifisldo tiM plant* Tho aeoro*niitrl«9t ol^ontst 
&mmfilf dofiolont in tlio solXf ftm nitiogm» pbofii^ bortis and 
potassios at titojr OTO r«BiOV0d in largo qucaititios bf p7«fViQii$lf 
grovn ofops. fhof«foro« tlioso autrlentt eupo uenoUir in^liod td 
tho soil In ^M fot^ of fortmsofflt nhioh are roedilar ^liAile 
ana tvsilablo to t>it plaata* Baliioeo& fertlUsatloii not onl^ p 
oastiyos Vm mmp^ of 088«iti&l alnoral natrlo^its vtq^tirtd bf 
tlio ofopsf but also pjKrft-'mn nourisiawnt to tlw soil oioioorgani^s 
^micls not wilf hslp to oaintslA tHo fortuity ^ tho soil bat also 
Isiprovo i t s iJligraleQl oonUtion* 
KnheneffiMint in ylold md grain ooallty of tritioalo by 
t ^ an^OQtlon of o^tiaoB *JfV a^ K fertiUisr dosof alono or 
in ^nifeinationt has bam roportod by wmf i^ oricors at irariotti 
locations • Tht oors ioportant of tboso studios art soBnarii^ 
bolow* 
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'^nn (1963) In '-Jtragaryt wagmiUA a do99 of 1^ 0 leg 'l^ f* 
all! K p®r 99A hotd (1 eadl ho24 « 0«^ ?i9Ct&r9)f giiroti in (^fo 
0Qt]al dosoi in ^le aut^Mi ana spring nt tin: optlAit;: f«rtilis«r 
diHisiiag for ^rltie&lo* ifo alao rtocKi^ of^ iid tfiat t9itietil« 
sM I^UI IM i^tmm mioirlXy on poor soils beesuso of its oaigc«f|>tl-
b l U ^ to lotiglag m fortlXo soUs* Soifafimr» ho in^gost^ tuat 
lodglag oottld iMi avoiaod by tlio u«o of 2 kg Olilorao^«t (oc^ )^ 
nor ead iioM or by ^siag tritioolo irith 20 por ouit ryo aa 
support* 
Eillinslqr QSKl 3orl.ittg (1971) roforrod to the vork af 
l«8ir(l tioa@ At CWm (%iioo) la %W*70. ^Itro^ioa Xevttli trom 
0 to ^ lig HAO ¥9P6 iipplied in inerooeatd of 60 lig H/ha to 
tritiOfiXos (T ^ 9^ md T ik} m^ ^h&m of 50 leg MAM to vhoats 
(Ittift 66 md toooro 70)« tho yieM of tritieaios vas laoro or 
loss ooopartfbls to that of nhaats at 0 to 120 kg Whm* Xt f a l l 
off i^ arfsXy at 130 to :^ «0 Itg i/Ha aoi ^bamA aetaaX (SO^F^SO at 
300 Itg ^Aa« On ^le ottiar hand, ona of tha nhoats (Yaoora 70) 
oontifiued to liaoraaae in ylaXd tiuto 3OO leg IlAiOi while th© ot^er 
ono (Inia 66) Xinrallod off aftor 150 kg HAUU 
Pr^atSka iJ^ AI« (1971) at Kaoskaaat (:ft3ag«ry)t dbsarvi^ i 
tlui affeot of aa^ooiisi altrata at 0^  3$$ 70f 1 ^ or 2^ kg H/ha 
appXlod aa top draasiae to tritleaa^a* th^y obtidnad en in<a*e&Ss3 
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Iti 1,900 gralfi vftii^tt fUM mA pmt«lfi oontant of gnULis by 
iftefOMiiii Hie s«t« of i^ tro«Mi« 
Aoftiid (t97S) ftt X4idlhlaiui <Pt»ii«bY Xn^ln), mipUcKi a 
ecKs^ loo^ i do9« of oltrogoii and p^spliortit at Hia mta of 
13^ kg ^ md 29*5 kg P A » raspaetitoly to tuo vliaat and ton 
tnt ieala variaUos* Ha tvpoaeUA ^a t Anw&iUo 211 sanra mo 
hlgtiast TlaM (>i2.77 Vtia) aootiii tha four varlatiaa laatad. 
Garak and i^tluk (1972) at EaklaatiiiP <Tarka3r)t fmind 
tuat two trltiMla varlatdLas oasMilyf Bfooeo 90 and Afnadillo 133» 
geva titiiliar gfaln yiaMa tHan loaal «liaok (Batoataja 1> nfiao a 
ooabifiad dosa of ^ kg sr and Z6.h kg P/ha v&a appliad mitomly* 
l^w%r md Scieildt <1972) at Ffosont COltio» B«n*A*), 
«9liig s i i lavaXa of nitn^ant l»a» 50, 10d« 150, 200, 2^ 0 and 
300 Ib/aofa (^ , 112» 169, 22ii, 290 and 336 1%/tia foafiaetifaly) 
obtainad tlid saxdEKim grain yiaM of 2,52^ iVaera (29*26 q/tm> 
of tritiea3a by tba ^»|iUoati«i of 100 Xb H/aera (112 kg H/lia)* 
^ay obaanrad tliat tba tiigbar doaaa of nitr^iao •!«•# 200 and 
300 Ib/aeta (22t» aad 336 kg ^Aia ra«>aetlvaly} pfodaaad laaaar 
graia ylald avail tliaa ^lat of 50 ^ '^/ba <56 kg M/ba)* loraovar, 
tba gradual itioraasa In tha nitrogan lavala inaraaaad lodgliig 
al30« 
Met end Oulragaaalan (1972) In Labaaont appliad 13»1 ^ 
sAia in osaSitaation vitb 35 kg PA%% moA raportad that almost 
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al l tiltloalA -9arl9ti9s surpasood am looal ehtolc (a«j#)) la 
yl«ld. Dowtvart lodgjUig during F^raitry SKi %ro!i due to hosvy 
rains folloiiad bf strong viiid« iraa obaorvod in tritiealo* 
r:«n^ )«z<»aong (197^) ifc^klng at 'Madrid (Spain)» fotini 
that tarn application 9t a ooeftiinad doaa of 33,s l^ g ^t 39 kg ^ 
and ?1.6 i^ KAm rasuXtad in liighet* jrialda of fiira triUoale 
strains (Ariaedillo 157t t36» iWt =153^  and 133) than «I3 looaX 
ohaeli (CanaUJa)* 
Aeoata (t973)f in *lofoooo« drasaad ths fiald vitli 
99*5 kg ily 57 lEg 1^  aai 39 kg ^ a and ot^ aartad that tritloale 
variatlaa Badgar P^ 113 aod Badgar PM 112 gavo 36*2 and Ji^ *3 ciAa 
grain yiaild raapaotiiaiyt BXKX aiifpaaaad tha local titmvk (37 908) 
and t^ iraa otiior vheat varietiaa in yioM. 
Slsa (1973) at Saaroaat (ilt»igary)t fvportad that all ^a 
tritioale ^rariatias gssva hi#iar yielda than Uia local chock 
(XiibalollB} and threa other -varietiaa i^ han ths fidld vaa 
ini73i>lied vith 150 kg Hf 30 kg P aad 29 kg iCAia* Be found t^at 
tritieale variety AraadiXlo T 909 gave tha highaat 3ri€Ld of 
Fo^or (I97^)t at Zragasaaoaa (Hui^ iarr)t «npUad a bseal 
fartllisar doae of 60 kg P • 70 kg iCAia vith different rates of 
nitrogffis^ranging froa 0 to 160 kg H/ka to the aixtura of 
trltieala/Vieia sp* He found a posit i^ eorrelation between 
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oositofit tsA pnnwrtiofi ^ ¥« t^ were d«er«aMd ifith ineiraasi^ 
l«v«ls of aitfegvn* 90 lig f9/iui prov<id 9m% 90oao«i«Al* 
naa« Al ai* (197$) «t Gh&rXotttttaim (C«nafda}t treslai 
^ai»l^« ostf ifid tr i t ioaU vilSi 0« ^^ 100, 200 or JOO kg r;^ 
in m siaglo or tifo s|4ii ^ppliofttlisas at towiiig aod ston 
•IcHigmtliiii for Hirw oonsootitiYo yoors ffoa 1971 to 1973* 1^ «7 
ol»oorvod thot dry atattor prodvwtiQti tf tiarlojrt harvottod at the 
dottgh atago vaa^  slgoHioaatlar iiMSoaMd l>]r a l l appUeaticHis of 
iiltrc^aii in oaOh <3i the tisraa yaarSf niillii ^lat of oats and 
trltioaie vaa liieroaaad in 1971»)>at not in 1972 anl 1973* ^ e 
split ippUeatiOfi of nitrogon gava no IHirlliar ineroaoa in yield 
Oi^ DaraA vith idU^le ap^oat^ion at aovSag. 
& trtalf to Qteaerva nitrogwi x Yoriaty intaraotion vas 
porforosd at CXtlff (4i»dUso) in 1975* ^ ^ l i i t r i a l , 13 
variatioa wort toatad, inoloding 10 varietiat of trltieolo, 
^ of braid niiaat wid 3 of dnmei i^aat* TIsoaa 18 Tariotida vara 
traatad %ri^ fiipa latala ^ nitroia» at tlia rata of 0, 7$$ 15dt 
s:?5 and 300 Itg ri/^a* AH th@ nariatiaa axUibitad an ovaroio 
(51*0 <|/lia) to tlio diffarant lavala of nitrogao. Tha 
yiald at 0 nitrog«i Xaval vaa ratnar liiglkt wramging aiMut 
tfO.O q/hw^ prasuaably dna to high rasidnal soil nitrogon* 
f r i t i m l a and hraad vhaat «howol aiailar rasi>misa to nitrt^en 
gem M0mt ft&Ms m% a l l iiili<9(Sim 3«ir«is tlivi W»m iif 
Xn anollMtP vwpofi «i trials in 19^76, at CIAiO Ctl^aeci), 
i t wes «ot«<l ^lat «f*fttft i f«l^ fUM* of 10 irailtt iM ^ 
ttitl^i].® «««t ttcioal. «r s i ^ f ^ r to ^Sm fmxt lyteaii irti«ati md 
fH^ two iMitt 4it»»i ftt tax i^tfOftii lovi^s ffoa d to ^ ^ uAm* 
mrmmoff ia «»wi tt^iala of 1f1%*0 «Kt W 5 » ^ ot (XtA-m (iioxloo^t 
i t ^ 0 aotod ^&% m% loir nitf^^a loipsltf tiltioeio ma^ ^^mmt 
pT^inmA w&m or l^m mm^t mmmtB of dfy aottor* As ^lo 
filtrofOQ toYol imo iBoroaMiSt ^^'^ ^ ^ttoT vEf pfoslttood bgr 
tritieolo tmn ^ i^ieat* M ^ Ig K/liftt ^fitio»lo produoocl 
ftlbo^it ^ ottilo to«@/!i6 liifo &tf atttor ^wa htm^ vthmk%m 
nmfm9T^ in t$m 197H»7^  ^^eltf ^le tsltiealo stimliis •>clra end 
Hoagle i^ KidiKMid a03»0 m l l8^0 ^/im ^ total dty aiattof 
i»os!)@etifolf t «liil« t l ^ iMSt tof«tid irtitats fifoduotdi c^ iotst 
160*0 Q i^a milf fit ^i» tdp oitx^sgtn Xo^ls C^oayawMf 19^,a) . 
Afridji ^ Jii« (I977fa) £?id 1mm it'^^}^ at Jkligaili 
(Uttar FradoHi i Ioii»)» « t^9firQd tho of foot of vayioiss i^ t^ pogoo 
l«v<»ls v i ^ ti#o imoat aaa two tritioalo imrietioi* Ihof fomi 
lao li^ n/*m to bo tlio <3^tl»»i oltroi«i ralo# ^^ioti#t Mi 1 ^ 
i?ii«at fa^o tho imxtwea ifain irioMo, ti»itloaio Yorittf 
Afa«*aillo l*?'^  13 ife» at fay «liai ^ ot^idafd liioat '^ rariety 
^) S009 t?it!i roi&fsi to TioM* fUe tailotf » oitfogoa i?ito7aotiot! 
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0imm^ tHat W> %^P mtm IfO kg UAtm Eoa Apm^ilX^ PW ^3 wtm 
& lmf$T d^m <!•©• 120 ^ l/!i®> gm0 tti® Iwiit yieM», OR ^19 
Mats of ttii9 <^s@r9ati9ii tl^^ Qoii$I^«d tim% iiTOtdil}4> Fl^ / 13 
Afaivsl i%^7) ®t Jlmi^l Cttter ?«*le8l3t India)| aprtied 
l^i«« l^tela (^ niti^g«9 (% 30 and 60 Isf l*^) to fiw tilfcioal© 
v&rioties (fel 16, 11, 13^ 17 and 23) m& <»90 i^ioet imriot^ 
CI 65)* He not«d & signifietnt fospoow ta nitrogon r&tos upto 
60 1^ ^/ha. ii Unoar inefoa^ in gyaia yitM fiwi 21*3 to 29«1 q/h 
(%?itti 0 ivol of altrofon) feo 33«*> - M#.2 <|AMI ( n i ^ 60 ^g i/ha) 
^tiii obtained* Bio intopaotiono l)oti^oa lovols of nitrogwi and 
^ariotios v&i not fmm& to tm sipdLfi^nt. Ummert "f^^^tf 
tol a3 m§^9d tho liiiliost gr^in yioMt at alt tlio tliroo levels 
of n i t i^g^, fiirinf 29*<J6» f^ ^^ fi aatl M».18 <i/l» i*et|J@oti^ @2^ » 
wlillo tH® whost 7&ri©^ gavo ?%.5?^ f P.66 And 35«*»^  ^/M 
Aniwi^ik ana U l ^ (1977> at Mitya ("soolsoilov&Mii), 
tutsHod thpot ratof <«• iPK (0, 60i79t7a, 1<K5ti:^ t120 @isl 
11^03lS2tlS3 k^ft) ^ t h < I^oi'9oqttEt C^O) ^ tlifoo i^ lioiit 
C''tii*<»ii'ositat ^roim and te^&s>t t«o r ^ (ii«nao l^A t^io^ro) w^ 
one tritiealft vario^* Hiojr obv^rvtd th&t ^® i^l^ mt irstlotiof 
imm eipti^ Xo of imkLng of footino um of ^ ^ i^to tlii iilghost 
rat® tostoA i^MHi fO p@f oofit OhlofBoquat mm eppUoA 4uilng trio 
iaportant gfmftli @ta^9 of orgdm^^ieois* tim aagmal fioMs for 
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iraideti«« ga'^ i^  ^ « Mgliost jrields villi 1^9 l a ^ t t r&t* of 
mmU.9A i^^t «MX« Mgh9f m%m9 fw^u^d ^uiir yioMtf fht 
§70^ fl«Me of tritioalo imro 'pootf Vim avex^go fot ail t ^ 
BtiiiMii ft»l K l^iw Cl977> «t Mitamt Uim^mtk^ Xniia), 
fom^ soft or toss oladltr tiremio gmisi yioMi of t i l t i ^ l o 
CrW-1) and %^ftt C%lf«i ^uaa) ©f 1I.1 tn i3,8 QAMI ia W > ^ 
«*S ?1«1 to ^3*9 %/M tis Ifl^-Tf ai^ot altpogott lo-volt of 0 to 
7$ kg l/l»i« I t v©s &I90 notoi ^ist 1 ^ jrioMi eo noil as imtoi* 
nm offieionoy inofttaisei ^^ ineroaoo t» nltfogwi oppXioaU^ 
^Sfo Cl971^ ) at litto^ »c3ir CUt^r Predostit Iiiii&)t f^n^ 
%%&% iaoTOMing nitrogoo r&toi ffo 0 to 90 kg MAm loofonsii 
pmi« irioM fioa 9«8 to 1$«3 %%« aa^ ttimw yioM f«»i 27*1 to 
Mi'«H^  qAm i» tifltloaio fsriot^r Biraneo 90* Boifoiiort in oaoo of 
Yario^ AfgH i^Uo l^f ^ 0 Bmi& t^te&w^ rmtet ioofoasod tsit 
groio yioM ftoa 6,2 to 13*^ % ^ iml itr»« |lold froe t9*? to 
36.0 ^ a oaly« 
All said Ba||Nit (197%} nt l*ia^»iar (Uttor Pr8dloste» India)* 
itudiodl ^ 0 i>«pforsfflie» of ferittealo lo a toil. ¥ l ^ smilslil® 
70 leg ^2^5^ «aA 7^0 kg ^0/ti«« Ihtt^ ^ an^Utd alX oQiti)liiatiof}8 
of tfii*9« Ie79l« of fiitrosoQ (3% ^ aiti 90 teg «V|MI) aod u^*e« 
a«t!iod0 of afpUeeUon (all Imsalf 1/2 bi^ sal • 1/^ foliar »rid 
?/B toaaal • 1/3 folisf). IHtroiOfi l©f«ls w«re notad to bo 
fli<i^fio@fitl^ offootlTo oa nadtfor of tiilkolota per pUiit« mssber 
of grains por oar and oar lo^t!i« wliilo i^OJ> grain woight waa 
not affoctod* rioreovori tiio apiilioation of 60 leg i/ha signifii^tlsr 
a^ve 9oro oar lang^t wioA»or of ear»« and grain end otrsw yiold 
ttian that of ^ Iig H/ha. In <^ dditioa« 60 kg H/ha goto $$,7 exA 
77*7 Q / ^ !9ore grain a^ atroitf yioM rospoctivoly ttieo that 
giiron tjy 30 *g ^/ho. UmfrnQt^ 90 kg H/tia i(!io««d no signif iecmt 
of foot ^ithor on grain and strair jriold or on yioM oos^ onmitay 
ozeopt Vfi9 anaibor of grain par oar that tma s lpi f ioently ;9oro 
in Qoai^ rison to tHot at yi Hg ll/ha* But tlw difforonoot batHOWi 
iraljiioa f?^ von by difforeot lovola of nitrogen «ore not sif^nifioant. 
fhe effect of differwit aettiads of nitrc i^en fortiliaati^ and 
t«iat of t^ir intaroGtion tdth the siode of i^lieation vera not 
eifnifiomt. It vaa oonoludad €iat benef loial effeft of nitro^n 
on grain pr^vietioa vas due aainly to its fa^yur^ble effect on 
number of grains par ear ^mA nosabor of ^ira mr plantf i«ltile that 
on strm yield vaa due to stuilber of iliootis. 
t^arivaj m'l Aganml (1973) at s^aran^r CUttar Pr^oshf 
India)t etiidied the effeot of 75t ^^ t^ ^^ 5 «f>d 150 kg H/ba on 
grain yielda of vheat varietiea (siiera and Kalyaa Sana) and 
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triU«al« ireri«tie8 i f h aM PC 202) lis los^ jp soil v l ^ aodiva 
nitroi|«ii Kid «iiffloi«fit pot&sli ani pliospi^ iaiat mn^ fmrfutmSL 
»»%«S9| 111 .OS, 1 .^73 aa* **1«05 qAm mspaotiv I^jr* Ucimf9Tf tim 
efftet 0f filtfogon levels vat not stgnlftoaiit* 
T.tdb«99t9 atiS faimglian (1973) at ChUt^ (Oiil*), 
amduetod tvo dvp r^ate trials em i^ t&t find trltioale using f^t 
11? awl ?^ kg lAe or V leg eliloraiq(»&t <3i:c)/lia» th«y noted 
that t!)e nitrogen ^pUoationa repilted in elgnifioant increases 
in yields of vl^at mnA tapitiomle due iisinly to the laerease in 
fiisQ r^ of fertile ears/)m« On the otiier fiasKii eUloroaeqaat 
vi^ Nmit nitroi^n inor^tsed tiheet yields 1^ 32*5 P^f oent and 
fiif^niflesntly inerecised the fii»iber of fertile e^iHelets per eer 
in tritloele* Moreevert es aEpeeted^  ^lomequat alone rei^ oed 
the plant hel^t of vheet m& triUoile« while nitr^en 
a^ plio&ticma inerease it* 
Cia|nido lU; ill. (197^)* in Chile, observed the effect ^ 
nitrogen dressing on irieM and yield oexsponents of ^Itieele 
eni vhedt. th»y apf)lied i^ti^gen t% ^h» rate of 0, h% 90 and 
130 Hg ^/he. They observed that the inereasii^ nitro^n levels 
inereased the yield end yield ooi^ itonefits of i^ i«att mevpt gmim 
nnaber per epi^letf i^reaSf ^le test veight was deoreased* 
In e^ ee of ^Itiea'ey ear no^ tbert grains i>er ear and yield 
increased vith increasing nitrogen rates* uhlld grain veight and 
test i^iglit emmLmA mnsumt* 
Frsdeshf India), atodtid tli« •fftet 9i iila® ocmlbiiiatiemt of 
f yP a»l IC CftppliQil as ns^ tA, iii|»0V|iioi^ )li8t« iit^ utiflfite of poti^li 
remmettfly) on difftfwit ti^tSdalu irexlotios* SIM^ obtainoft 
t^o fii^iost •alms for 9»@t ^ ^MI flmU pmmm%»r9 viHi taie 
tmatgient ®tl^ ^60%0 ^ ^ ^^ ^^  ^ *^ t ^ its ^g^jt ^ J« ^JO/M), 
Roiftvery grsia and t i n ^ | leM imt &t p&r ultli ^)« valnot for 
irariotiot tostodf ArnadlUo 1 ^ t3 ptotod bttt wltli ivgafd to 
tfOOd p«ia vtii^t ant gya^ and ftri»r 3riaM/li&« Itrs por plmt 
assS «i»lk«lett AM grain p%r oar ^f« ttaxiaiii m Areiaillllo 7 15, 
imilo «^i^t and li^gtii of oors iroro Itlglwtt in Bedgor ^f Iff* 
feSeAf (19?S) ftt Xtl,««uilMd (I^akiiitiii), o^oervod tho ^foot 
of fortiUsor of^Xie&tioo on vhoaty t r i ^ o i ^ and ^rl&y* 1% wm 
noted tSm% the M^eet srielMng tarletiee of ewii08t9 n& l^jr 
lijr&IXpir 70 ofkl l^ atfioifary irieMed 15*2 end t3*0 <|/%m rei^peotiir^y* 
vitliotit fertiliser afpUeetion, and 22*3 find 21.3 q/he tigr tlw 
ep'ilie&tlon of 60 Mg H • ^ ^ P/li&* Be found ttiet eppUoetiim 
of 15^ ^^ 9 l/aore Cl6S l^ H/lw) proired qptiisaa «(id i^i^^ioras 
$m9 ^le best re«iltt vlien oppUed at first Irrii&titMi* l^oreomiri 
t r i t^^U srielded t*0*9 • *»6.9 q/tie «id barley t3»t - ^*0 q/lia. 
S^ fttlo (19^) et Piettenjr <0seo!iO8lovGiiiA}t e^piied ^le 
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ttm mil vlt^ SO9 110 or 170 ^ i /bi mi& rmm9lii& tn&t llw 
apfilieatiiifi &i ^VIIO ^ I(%i fav* S*3 • 3*9 per eiiit lilglM»p 
f i9Mt of fepl%leftl« ^ feii tuet of 1?0 leg l^^« 
Afann^ U9f9} at Hiansi (fttftr fmdotli, tfA%M>f e^Uefi 
ttitfogoti ttt %!» t&%9 of 0, ^ aivl 60 Its s/l» la 19^ %»75 to nix 
turitioalo variotioi. So ootoi i^a% inov^oini fmtto of iii^n:^^ 
^ t o 60 iig ^iMi sipiifio«it1^ ij^ yronMd nm arfofogo froiii jfioM 
ff^^ ff.M) ^/l» to 33«39 Vi»tu Ranofort 1ii» aMittonol ^ f » of 
Aitfogofi <^ 0 Ki sAsa) oi^ XloS fM»t yo&r (1^76*77) doonratsodt Hit 
ftvorai^ gni:to jimM to 26,27 ^U^ ^ tio to $Q p®r mat lo^gtof* 
hmmg oi l "rmtiotiot tofto&t "S i^^ ety fo i 23 ga'vo |ii#ioat a-vofsgo 
gmis 3rloM of 31 « ^ q / ^ 
Katro aodl Dltia«i (1<>79) at ^mm% Ctlttar ?ftifto8li«Xiiiia^9 
obsorrod tua mwpmm of ti^tioaX* and i^ ioat i0tik ro^itd to 
l»i<odiieti'vi1gr i»^ gfaiis ^^aU^ ^ four i^tn^i^ lovol>d (0, 2^* 
^0 i ^ 75 ^ M/ba) wltli a tffilfom doso of ^•O Icf oadi of 
P^Og «9d K^^ ^^ * l>u?ii^ tt» etudjr ^ f i o i of tvo yoars Cl97>7% 
and 197^75H tliey roftortod tHat alX 1 ^ ^tiKig^i lavola itfiofoaaod 
th« grats yield si^ifl^KitXjr ovar taia oontfoX in 19 i^**75t %^ 3.@ 
in 1f7><^ Bitrof^ Xovo3>s djua not iHow astsgr slpiifioasit 
dlffai^aaoaa* la I^T^T^t i t tma foi»il Hiat fO mA 75 l(i 9/ba 
ganv aoro gfaSa 3^aM I^MIII tliat niHi 0 or ^ Itg H / ^ f loM 
coatrilmtias ^lat^otara prvo i^Uiilar jrofpoase to aitvogaa loftla 
aa did grain fi^M* ihtriog the MKIO pariolt tlia aos^r of 
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fert i l t g^iielott iMir mx was also ttmm^mi signittsmtl^ ^ t h 
ifi«f«a«if^ aitfog^ l«f«Xs« %f»9f9ry tti» fnOn :ri«M of 
%rltioal# %mt a% par irilii l^at of vHotiti vWL& Wm mmto&p of 
fer%il« ^iltelAts woro itfidflewitly warn in 1»l^ei^* S ^ 
IfODO gmin V9%0%t of tritioalo imt wof tSum tliat of imoftU 
Zt ima l^r^ior noted ^i^t isofwasiof J^ ovois of iiltfog«a gradoalXy 
iticfo&sed 1Si« pjrototn per eoiit dtxrlag 197>?N- a»l^t liut 
dooroa«9d 1 ^ Israino |i@r o«ot ia h9^ tim yoiops* Cto ^M ottior 
g^tnAy t!)e total pro tola pi>od!iotioa CSJI Icg/ha) tnoroawid 
sl^iflfSiHitty irlt^ tfierMAliig mtrogwa lovoHs dnrif^ Isotfi ^ t 
etodiog tlM of foot of tisroo idtrogoii lovois (^t %Q0 md ^^ 
tss nAml ipplltd in t9io l^f« of s^wniiaa nitroto or suii^ ^^ ir 
coated nroo Vi^l) m fmo tritioalo vnriotiotf BoagXo mid ^rira« 
Zt mt.® aotid that inoroiMiing nitfoftn r&tot inoto&sod p2,mit 
hoiitit and ipfain ft@M in ^tH tlio myriotloc wtisn Hio nitrogoii 
was used in ISM forts oi S€0 or aoBiOf^ iia aitrato* l^i^ rogurd 
to fariotal difforonoost Boogld l^owed m doorosM in pr&in jrioM 
^ofi aitppXi«d with ?00 Kg lAift* Hit protoin os>at«it in tlio groin 
inoroftstd wil^ ^omoslng idtrogoa ratos in ^tm fdrn of SO? in 
both the '>rarietio9t Imt in ^so of Bwiiltf ama^mk !&trato 
eonM not inofoaeo ^m protoln ptr oont irttlt inoroaslng ratoi 
of nitrogtOf 5teroovor» appliostion of t03 ©ad f>tiO kg *l/lia ®s 
them GOBp&i^le nitvogwi f a i t t using smmHim nt%9m%m* ^ tirtt 
f ra i i i oofttsiiMd a9r« |)i<ot«ifi tfnai B«&gl« I^MRI 100 sad 2CK) lEg MAm 
n*irglii«%t at.al» (If90) to 1»4«ls of t97§ aai 1977t ^^ f* 
f^sooir C9«S»f«ll«)f notoft t!i«tf ( ^ t r i ^ 19^»f ilio ippllo&tioii of 
90 ^g I ( in two sp l i t dfotsii i is) 4^  fO I«| ^^ ^^ f^  ^ ^ K^Q^ or 
tSO ^ S ( la *iif«» Afossings) • i20 is$ ^^^f* 90 % ]^0 /k» 
tnoTossoi t M grain pfotoin oofifMnit ttom 13*3 p®r owit Cwi^out 
WK> to tist !*»»% ®n«l 15»6 p«r o^it f«oiRi«otlw1.y in ^rit ie®l»t 
w^mm m o a ^ of %^oittt gmdm pfotoifi in^roatooS froa 10*9 
per ooftt (wl^iottt S*!) to 13.1* J^^ ^ . 1 for oimt rofsiootivolsr* 
Untimn Wt?f ^ » iaofo^o la grain prot«i« im« froa 12.6 p®r Qi»it 
( n i l ^ !!io Sl^ lt) to 13«^ i ^ ^«1 i»or o«»t i n l^ i t ioalo mn& fmm 
9«9 to 10«ii^  mA 11*7 por e<mt in liioRt* t% «A« tiotod la botli Hie 
orops tHatf 00 ^ ^ ppotoin o<mtotits inemmwtA ^ o oootoate of 
mUxmin * gtMmltn muA §UMin mA glatol'Ui deof^ eaaed to 3-»3 
?iiso ^ l i Eodr^gtios (19S0) at Saatieio CCMioif appUod 
0 i 6ti, I58t 19^ or 25^ *E« I • 89 Hi P^^y^ ia » f io td t r i o l ^m 
^lo ii^eatt o!»l tliroo l^ l t ios le ^ariottoo* fliei' fotsil that llio 
fiteaii ineroaao i n total 4rr taattof proeNiotlo» at 2$0 ^ i/^sa im» 
i>9«S <|/ii8 i n iHwot ma& $&*B %/}m i n t r i t ioa lo . Whaat iwirioty 
Karianalla m^ t r l t i ^ l o iiarietjr iMYojota i@fa ^ M iMdLsxi $f@in 
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TlttMs at P5^ teg nAm^ %mX9 tPltloal« variety Fltinft 73 g&f9 
SMElBura f%9M at 19S kg TlAia* On tlj« ot!i®r nandt %>hMit v&rlatVf 
Toquifan aril trttloalo variety Fltsna 67 yiaXdad aaxl»aaia at 1?3 
and f9^ teg ^^ t)a ro9peoti'<r«l3r* 7'i« ?aa»iaiwa grain emiil* protein 
content was l^v9?i !^ «fieat at ?56 kg ^Am, and isf trltieala 
between 1?3 and 192 Isg *Vha« iJitrojjan uptakt affloianey was 
hl^er in vH a^t than in tritieale and d^omaaed vitfi aitrogsn 
ziEitas* 
I'anclloU and Biaiiaiol (1933) at liovml (Alab^M* U»£;«A«)| 
apnllQd four nitropm levels (M), 60, 3o or 100 leg a^!») to 
triticala (A't 2lJ»9)f whoat (Art'mr) and ry« (Vrono Abbmssi)* 
Thoy observod t^at plant hoi^t vaa inareaaad lof inoraaaing 
nltro^on lavols. Hio liaiiiht of w^ seat ani tritieala algnlflc^intly 
Ineraaeed with 100 Itf !l/!ia ooaparod to that vlth M) and 60 kg Vha. 
I t m^a notod that ^raln ^lald ineraaaad \ipto 30 kg H/ha, but 
dlfferaic* with 100 kg H/ha waa not sifnlfieant* tlim tost vnight 
end r^ potaln aontent of the grain a^ong the thrao apaoias atao 
bahoTod In a al'sllar isennor* 
Tiirbin Al»^« (19S0) in iktsom (0*s,:«a,}, obtainad tha 
hlffhaat grain yield of tritioalo of 60.0 to 1^*0 t)/hA, grown 
with a ralxt'ir© of rod elovei^, Inoam hybrli| broj^ is graaa m& 
nedow fuaoua andar tha fartiliaor ioao of IOO-12O kg 11 • J*0? to 
hi"* kg ^gO-* W»0 - »i60 kg ^O/ha, ealeulatad for the targatad 
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iralti yields (yy^O • 60*0 q/ha) of tha area* Xii additioat thoy 
fioted tHst Vn filff^st f Tdd«r yi©M of tj^tlcal© of $?3»9 qAa 
vlth 1^ 0 to 1W) kg i • lits to l i^ kg P g V * ^ <» *»^ S^ ^^ vJAia 
M»i l i i^sst l^yto^o 3rio34 of 357*6 q/ha wltli ^ to 90 kg II • 
J»0'^  to >0^  kg PgO-^  WOO to t^ O kg :^0/lia. 
^ajrado «t 8l» (1901) ot £:antia^ (fHilel^ opnU^d 
dlffei^ot nitPO(?on l0v«la (O, 90 o? 190 i^ ii/ha) in jjpllt 
apnlioettoas to whoat and tfltieale and feT»ortQd tnat grain 
fiold as «rall as l@af area iaoraaaad (at nrt^th stag« 11*r on 
tHo Fookas aealo) ^ith tli« Inorsasa In ottrogan rata* thay 
obaarvad t ^ t t!)0 p^io jrlald Inereaaoii fron M«1 and ^ . 2 q/hnx 
to ^ . 5 afKi 57*9 QAM in y!)aat and tritieala roapeetlYoXy \t±ih 
t e ioeraase in nitrai^ea rata* 
foni^ jSli i2iik (1'>31^  in %xiQO (I}«S*A.»)y obsanrad tha 
intei^ction beti^ aan aathods of cultiiratiofi and fartiliaar rates 
in tiro t r i t i^ la sDeoiaa* fha; drasaod the field vith 0 to 115 
kg I • 0 to 76 kg F^ 3tf* 0 to 57 kg ^O/ha. I t waa foaa.1 that tha 
grain yields ranged frora 25*3 q/H& witlj 91 kg ?l • 76 kg Pj, lu* 
39 kf y}/h& to 33*^ q/ha vlth 61 kg :i • 23 kg P l^^  • SI kg S |Aa* 
Tha ^rain yields vitSh different laothods of onltiiration vore not 
found to bo significantly affected by :i»F and K rates* 
Asbfaq AtiOl* (19S3) observed tHe parforaanoe of two 
trUlcale varieties (Badger "•'''A 118 atid Dr^ noo 90) under seven 
t«7@l8 Of \mmX iiitrs>i«fi (Of fOf tOO, 150, 200, 250 ®i*l ^ 3 % 
fl/he) aijpliod trltlj a anlfoita cJcii?® of :?5 Isg ©sell of I* »i^ iC/hat 
at Allfarli (Sttar Pwsl#ilit XMia)« f*i^ stoAt^A o i ^ t j leM 
leagt*!, fptlselct mt^ fwda iWHfljep ptr es^t tt^^^ gfalii %f«l#t 
aaa, total gtaia ©f^  etw^ yi«M« Of m^ mri^iW tAtrogmi tm^lB^ 
150 ^ i^^ l>i?09@d optSM® fs^ r siott of tfm ftAi paifaiattept* 
With r«iei4 to t!i# TBil®ia«s» 3adg©y F'l 11'S %ms i»fort®i t© 
iigfAftcaatty ou t^eH Bronco 90, 0.ftim 9'»9 pep ctnt aof« ^%sX 
grain yi«M ttea tliiit of Bromso 90. 
file ft'^ @fal iofof^aoo dr^ini ttom tSis a^ xive cmXm la 
t*iat «a<!ii irsri®% of trt.tieal@t Wm tliosQ of ot!i@r G«y©al8» 
recntif^s Ml optiawa fer t i l i ser d o ^ for I t s tassSans irieM maA 
l»etter q^mli^ in 'varloaa 3ifo-»<3iliaKtio f«gl<Ki9« I t i s pertiiMmt 
to not^ tliat effect of tiitro^ia on grain i leM and ^o&lity of 
tpltlesl® i s |N»8ttlve upto a^ mttmt iw^emlly^ apto 15^ Mg 3/ha;« 
fhere^boirey tnemnm in i^tfogen rstee osisees lodfii^ in tritioedle 
imi<^ ?e«ytltg in foor yield aal gtiaUty* As agnititt tMSf ia ease 
of wtiestf yield BtO. f t tsU^ f»y ooatifn^ to respofil positively 
^•^•? Mlari.aneay 
tite use of ad!»r©*l nutnefttt ia tlnj fora of laeniireB mA 
fe r t i t t s t r s , «>|jli®d to ^® sailg hae g^wsrelly be®n foraid 
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p»fitftfel« for Itltal grmi^ mA lii#i fi«M «f ep«jp pleats i md 
tH<s tmp^mtB hme to©eri 4mtnu to f«^ a«fit»pi®8» Ummmr^ i t If 
slso tesiifi that t!ie ©titlro «ia@fitil^  of 8 .^1^aq»>li9d f^ttiltmtB 
i s not mliraj9 f^ll^ ^fiiXablt to ttie pl^iiti fts ^ ^ gfmi ^id 
eoapt«t0 ^ih&ir life c^el«* Crit lo^ stijKliss hm% tmm.lM l ^ t 
et3«5at 70 p9T e®flt of «oil*ap^lisd i>fK>si^ »yu« CiluasolXt 195^^ 
fLUKl at^iitt 5^ 1^ 2* ooat of fsitrogoi^  (MKKiiramtSt t971) i s ffeti^omA 
unsveilelilo to ^9 cmms oidfig to irarioas i^ftsontf incltidifig 
fixationf irolatilisationi microbial dtgradft^tm ea& XoaoMug* 
•JfjoptfoFOt Edition of siip|Jl^w<ital f^rtlTidmr dosoa to steadii^ 
ero^f l3rf top ^f98«ifii (or Ijgr «3®i olit«r tsi@t3ioil)t ^ ^ ^>tei 
f)i%otiaod to isoot tlitir ntitrlont r«^ir^«$fit* 
?ollar afpliei^tlofi of ir^triofits ten !»@®i ^miversallj 
reoofnisoi as oiie of Hie t@ol»iij|tao0 to mm% th& fertiliser 
r«q«ir»^!it« of tt&fitifif ^ap &% Sifforont pswitl! ttagos* I t 
i s a rattier ocmvotiiont toohtii^ iM aai r t^iro« mio!} lota laoii^ 
wa^ lal>o«ir ooiat' rod vith top ^reasicsgt nhiolt tn^or loaai^  osi^itimie 
i0 fiot &9mi p999ibl»» BIO iii#i oost of fortilisors i« boooaii^ 
t^ro aiiEl aoro proliibiti^ for the i^iall fiiroerot mm^ of li^ oti 
are not al^le to (or willing to)tt!3|^ y 1^ full beesi dose 
init ially. Wmm ^m tiaatity of fertiUatre to lie i^fpUed 
stipnl09@ntelly as top dreseiiii to tHe soil is \mfmA ^tm re&gli 
of imof ft faraar* As « re«iiltf nttionel productivity mffers 
afiS annual taz^ets are aofor re&lisedt* On tlie o t ^ r !}and« Vm 
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m^mtt^ 9f nutrients ifoqulpdi for foliar i^ i^^ Hoiitioii if wxtdti 
less* Furth^rt titis td^Hiiiqtis tm» m ligs over top drsssii^ 
as i t o&n be ^juateS m a part of routiiM iwst ooitttol 
fssmsurss vlii^ are essmti&l for optiaisiirig yelHs (Wittiier 
Bm Te^ amert 19591 Oe, 19711 Mridi mA ¥a^iiMia, 197? i 
Afridi, 19S3), 
7&rioiis «t»iies cm foliar mttritiois lisire revealed that 
tfie sprsfed ontrisctts ere readily abtoilieil l^ aerial flimt 
partSf often severel tlaes aore effieieatlf %1mn froa suppleg^ Ffited 
@oil applim^tioiis (i^ilbersteifi WBA mtt%fer9 19$1| Tltome m& 
t%ti3oii» 19531 Fislser m^A ^el^rt 19551 ^Ittwer ali ^* t 1957)* 
In additiont foU&r ^yplioation olyvietes flosses of fertilisers 
throui0 adeorptiont lea«liiiii or otli^ r proisesses essoeietedl v i ^ 
soil epplieetKm* fliereforOf foliar smtritioii <^  erops i s aot 
011I7 Deln^ Tttl ifi emmmlsias on fertlliseri but also ifi proisotliig 
sueeessfoil fandLng imler ooaidlitioiis of drou#it mtA floods or in 
t ^ ft%tioi«iel s^l oonditions Wm aaHnitf m& ground frost* 
Hm repidly absoftied leaf««pf>lied netriefits have been 
fotmd to be readily trsnsloe&ted to different parts of ^le 
pl6?it and get aetabolised in a sborter tiiie %fmi ot^nrise 
(Vittwer mii& Teabnert 1959>* Tbis added isdventaie of foliear 
ntstrition M» been eiploited to prevent ttm depletimi of 
nutrients in Hie lei^fes l ^ t oonM Msnlt in reduoed photoa^nttietie 
aetivlty dnrlnf ^e emeial period of •grtMn f i l l ing due to poor 
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foot 8l>90fftioss Of* f9trft»ili»iwtl9ii tmm ^« ^Mmr 3A«v»i 
wittw«r iilal*t Wfh fr^t ttmn Cfii^r and Viajt»»r, t955)f 
4 
In itMit ala^t adbt^ oft^  «K»I^  OR foU«r iiii^ ritl<»i of 
ikiOfi9«o«s Clf^3)t Saaiiaii tAi Eangtiui^ uiii Cf963) mi a«igati«lliMi 
mi^ QmiMm ( t ^ ) in &mm of iitf«fe«ii9 aad Sai^ pnal cnl Das 
(195^) tndi D« i i J l * Clf69) iforldiig at irwri0iis taatajran odiitrea* 
At Aligaflit AtriM m& ftla «M9eli.t«a !i&9t liaais aMing 
their fxmtHWUmk ta tlia pfograaa af foliar mtritiaiiibl 
resaaroii an diffaraiit meofpn for »ara ttian a daaa^. nta^uixm 
H97l)f «i^ AfrMi Wild iiBiuUiiii (If73) %iorldiii vlIM bnflwfJ 
^tktitm (1975^ «^i^ l^arlif f aalM an^  3atttieai Qaaaaa Cl9^> 
ina Afriiil All j]»* Clf^pb) irllli bwftajr «ii vtaiaatt Afi^ Mli l i ji* 
(1f1^t«>f ^•tri Un^h ^mHjid gL* ClW)t Fartaii iifn) 
oxiA ?arvai«.ji|jii* (t9^) idth anatatd mA Inaa (197i) ant 
A%il»aa (1990) vlfH tntiaalt aat iiliaatf turn Obtalaadi ^galfioi^t 
raiultft a<^ining I3ia aiiraataga of folliv wmttiUmi ovar aodll 
appll^ ldLoii of natrltnta* 
1% i s oliflGut i^&t tills teofifilqtJHi li&s Xmmi Appliod as 
v&rioat «P9ps ineiiicliiis mm@XSf tut not lasay mi9mtm9» ^m 
m&iU^hla iritfi rs|ax<l to trlUeale« S!^ Is psxtn^s b^ imuss 
tritle&lA Is ixit ft tra i^tt^ i^aX ovop sad hiis eexM up tmlf roosfltl^ 
ss tlie rsstilt of suoesssful lirssding* Hio fsw s'vtdlalils 
r®fei?srios8 CKi foliar e|»p l^9atloii of imtrio'its eppliad on 
tritieaXs 9m rmte/mnH bsloir* 
Xn a sltrogsti t i ls l vitu tritlomls mA iiheat im^xletlss 
to ifiwstljptt t ^ offsets of split aitf^sn and foliar nmm 
sfjplientloa ^rlag tlio sar giKJirtli "^ laso of ^m fl&ittst i t was 
notod St CX^ flSf (Hsxioo) ttmt tlMB« v&s & sigRlfleant inorsast 
la gfftto fteU. toF foliar nitfogsa sp>lie&tioii» fills Inofoass 
Has oa &oooi»tt of iiigfiifl< i^iit iaorsass in p«iii maSmt per ear* 
Ronstsri 1^ la^poass in irsln mxsAmr por s&r vas sli^iHsr loss 
t!iaii t^at broiiglit Oboist 1^  n^Uttiitg ths liidLtrogoAy btit ming to 
ths aoeroased sars por unit arsm in splitting i90tliod« i^@ foHor 
spDlio&tloQ rosulti^ la nore grain yt^M i^mm^^wmm^ 19'/^ ,b) 
KvUmt^aJi^ JB^ A* C197&) at X»A,JiUX* (Hsw 39@llii ,Xndis)« 
la their trials vitli 12 strains of tntioRlo i^d mm of vtwotf 
spplied follsr spra^ fs of 0»^ per osat !>oron thrss tis^s ^ r i j ^ 
tlio grain foreeti^i period vtm oa JUitex^ al of S deys betMSOO 
•soti sisrsy* It vms noted that i^tSOO gr&ia velg^t as veil as 
per eeat protein were slgaifieaatly affeoted !^ Itoron sprn^ 
trea^eat* Different strains atioag t!i«sselt«s also Showed 
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i lgnif ioat i t dltfmfmimB* fim stisljr rofv^atod Ithst ISw spm^ ^ 
bo7(»i ifteroestS 1,000 gi>iiifi iminlit mA ^^mt9@.md tlw pfotsii i 
sipt i f ie&ntly i f i oost of th« stffdns i ixi l i idi i i i ifli®@t« U^immetf 
ia til© stfe^ifii ^ 7 1 f *iW# ^»9^ a»l 5017t viHi iiitf«&8« ia 1|«K)0 
gfmia iwlgiit, i»r9ti^a ims mit 4«of9e«ed, i#iiX0 i t i vtvalji H9S3 mi 
Dliiiwn (197SI at l l i^tttr CSaryanat Ibidlis), ia %im tUQls 
of 197>75 ^ triU,mt»t nm& ^iftmmmt mt^^sdn ot M%3e^<m 
aspUeattoa v i t l i t«@ filtroiQn l«wl« (50 or 75 itg/ha) to otitslji 
t ^ !sa3d3iiua g^alii fleU. aM firotein eoal#!}t witl i hmi% i i t i l l sa^ 
t ioa of f i i t fOi«i* So femaA tlist thtro van no s i ga i f l i i ^ t 
i i f fo fonot i n t !^ ^i«Mo ototaisiail 1^ vttlm ^Ht^tmiit tmtboAw 
of ai t fo^pi m!^l.i<^tioD M t th« oltoot of inteamotloii Mtnowii 
nitfOi#a Xevol* eoA ESfi^ Kids of ^ o i r apt^lloatioii vat siifUfio&nt* 
fet Immf ImvH of iiiti*«%i»i (50 Icf ^/W)f foUar faoaifti <^ 
a i t f o g ^ foUoNOd bf i^ Utoo^oat of nltfogisi mit l»«tt«r tli&n t l i t 
broi^eatt lae^iod* Hov^verf at l i lgior Imt^l of mtroioa (75 ^ 
H/ha), tho foi^i@r ^ o ®0^iod« not® m% sapcrrior to tlio Imter* 
file |»rotela fsoroontago ia gmim f o i a i i ^ %»aff@otoil Aim to 
^ti iods of t^ t fo f ta ftppUoatSoa* SoMiftry fm ia ptmnetixm vm 
eUglitly iaof«&8i}i vlisa fmlt ioso of ai t i t^ im ifss ei^i iod t!iroa#i 
«o l l md half t!i?ottgfi f o l i ^ ^ . Pfottia ^HitMt also laeiroasodl 
nai^^wll^ i r i t^ i^toroasiag <loto9 of aitfogoa* 
tnm (f97i) at AUgaafi, Cottar ^rMoi l i , JaAla) ttiiaied 
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^tm ©fftet of t!ir®« ^mw of tmml ^trnm^ CfOf 190 ©ad i^Q 
singly d^ i» e«3isMfiatimi om ^ o yisM «wn«t«i«i3UQi af 
tpitii^lQ variety Arma(ii2l9 ? ^ t3* S9 ^;9li0& iicptoiis 
enlutiont of 2*0 per oent ttsiMt (&t th« mim of 20 kg 8/lia} iswl/oi* 
of QmP, p@r oefit riditei ell^drogeii <n*tlK3p!)o l^iatd (m% the rate 
of P ^ P^O^hA) Ofi ^m leanest 1^^ <^K:f® (iftor mrnHtig* He 
reported tliat the iroray of :i • P fnw tiie l»eet reealts followed 
by tlie sptmf of P only* il^fafjiifif tSie ititeraeti«Ki effeottf 
",50 S » • P gs». th . « » 1 » » vaXuo for aort of tt» y l . U 
e!sr.raet#rs foUo^ed Isgr i | ^ t F tfiists»f}t» 
T!» seas %forlef» in an otfitr t i^al «ifli serse rstes of 
basml nitrogen (fO, tSO anJ t50 ^g U^h&} ai»lleA tfsree doeee of 
0.2 "per oent acpeous sodim dll^ir-jfeii orl«io|>!ioi|j!mte eolntimi 
(at the rate of 1| ^ cud ^ tg PgCJ-Ai@) on tue letrtee 9f 
/irQadiHo P^ 13» tSO days after sowir^. He n o t ^ ^ s t laiei^ 
the four sprey trest-aefitSt spray of 2 leg i*gCL/l^  piwred ijeat for 
mist of ttie yi#M a t t r i ^ t e t * ioi»@irert ^te ^treir yieM vm» 
Mgliest m a result of tli® ®pr®y of !» kg P^Qg/tm* Tim 
omMmtiim of H^^ X 2 ^ P^c^^rey/lie fave tiie higl^et value 
for wont ear aiaraoteri ;tie« but for gpaia yieM| S r^^  I i» leg P«^ 
spM^/ba ime equally effeotiire» 
Sliiiiiol K^ libolait (1979) et I i m i l (Mebe^t ^•^•^•)f 
cj^^ared tise oomrefitlofi^ s s ^ ^ of aiti^gea eij^lioatioii ¥itli 
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^ a t Qf fotlsi* &wU.mtlmi in tritiimX«t ^^^^ ^^^ rf** ^^^n&f 
Tm^t't^ t*iat ooiiirdfitio«iftll.f fertilised plete ffod t^oe^ liore 
^ll@i*$ sod 9e@tSs pmt 9mt ttttn tfiose fertilia«l Isf feliap 
&f)p3.ie@ti0n df t^trog^ in ell tlM Uttee upeeies* 6ftdii v e l ^ t 
if@s a l ^ iftereiiged ms a fttalt of os f^urantioaei fittra^n 
ai^pHi^tidit tMn t^at of foiisur &pplie«ti<Mit imt tbt diffsrenoes 
o1}%QiiMid 1^ tli9 ^ 0 !9etliei« ymm not signAfioant* lo aMitioR, 
t^ f^t emv9«{iti«>fi&ll7 feTtiUseA plote w»m fofim^  to proitiee 20 
P€r eent aoi?« pmiii tlmn foiierXy fertiliiied plots* 
Safod a?ti M«S»£d (1979 > &t Bl^ad^ (Sasifti iM?«bift}t 
p^Tform^ a fioM exp@jria«fit in t99*»*?6 to obaervo llie offoot 
of foUsr ^rtlleatiofi of mtrngmf ^^Bpnefmn a ^ |iot&t9ii» 
alone or in dllTer^t < »^9i>if^ tioo9 on ti^ tritioale linsst 
Ca> AM®diilo I 3 < ^ ^ «i4 (fe) Benver 1 Apaidil^ X S^^Of-111 
ena 01^ of wlie&t (ieid|ialE 65)• 1 ^ trwtiiente ooaeieted of 
II, P^ % SP, ?X, 8FIC ami neter <«^t»9l) iit ^•I'B UtreAie of 
eanoentrste^ ^lutione of IC5«0 pei? ^ n t ll« 12«0 p@p cent Pg% 
and 6.0 per eofit *^i« f^ iey foueyl tliat t*ie fwerage grsin yieMg 
vere 2*M) end 2.36 lEf per plot for tlie ^ritic^le lines m^ 
S»75 kg per plot for ulitat* Heetolitre ^Nstglit of i^^O grein 
vei#it irere higl^r in ^pitieale line (e) ttitan to (bl or iilimt* 
Grein irieM ^^9 inoreeeed \3f fertiliser tireetaents OepeMii^ mt 
tfte fmrm flmim HfP mtid K m^ erade protein <^nteQt sversfid 
^•35f O-S i^ 0.5** end t3»^ per eent in (e) end 2*23t 0 . ^ and O.55 
end f?>.7l p@r oent in (b> respeoti^yelf. 
tilt «ffeet «f thr®® som^tt of Uaf-Br5ll®i i^ cjsp!*»f«ia» mmt^t 
aa^fiiiio imi»ti|lia%Q at t!i« i^tt of 5 i^E ^2^5^^* "^ ^^ ^^ ^ ^^ ^ 
ew^ln&ttos vith two 4«i«©« (2 or 20 teg MAsis) of urmiy on fi«M 
«hftfaet«f4stl©B of t r t t i ^ l e variety B®4i®r l*:4 1l3 and wlwmi 
faritty Sof^litoi* a« fottoa Ifeat noditm dilifdi«og©ii or^ w !^^ f^3toat© 
pfoir»8i to bt tim l»««t sonrtMi of ptei^ pliojii© la tUs ti^ t^ ^^s® o^ 
9ltfog«a 1» tii« spmy. fl«ist SOSIIKI dinj^ fof911 or^oi^s|3li&t« • 
t If %Am gair® t*i« b®tt reanlta for iKist of «i» yioM 
mBtmt^HwUm tn^y^im train jrieM foUotfoS tiy ^diu^ 
ailiyarofta ortl*9|^iptet« • SO ^  M/M* I t vat noted ftiat 
trit4^1« ifflvo M#»r Talwi« for all tli® y 1«34 «rti»raot®ristioi, 
exo@pt t«OQO grain iftiiHt a^ graiii yioM tttan did i«»Hilikft* 
I t Mtff t!i«rtfof«y bo ^^ molttded t^at mmg Vtm various 
£»tf)oda of iiii^l®?atntal f@rtilis«r apjliostioat foliar spray 
ttotini^po rosiilts in miparior yioM aai quality of tlia orop* 
Ctroali fi^^ldo Wm staple food for tHo laalorlty of ttit 
f#opl# of tli® ^orld* I t tiaa bs#i realiaod that oofttalt play a 
@a|or fola in aolving tlio food pr<3i»lMi of tl)» ovar^ii^roaiini 
Ipomilation of nanldnd* fliartforat agrosKKtlits «• nail at 
fanatieiata fisva baan trying to iiprow tlia grain yiaM and 
qualitgr of ^i»litljeKaal mvml» tow % imau tla»« (Scmslaat 
^tff irslttti»i« t^QmmUim t&tomt tlidir fertili»»r rmpdwemn^ 
and lli«ir •§8«iitiaX sfitnK^ie ff««tlo«t in "rariooi iiiiH»ellaAtio 
F@fi(»is to tfaploit tlwiF ftill ^•Mlag potttisti&i* Triti<ml®f 
iHdng a fHwly «iKil.ir€d <i«r<iftl®t Hit uttttitiai! of solontistt lsa« 
b«»ii dfawti to t% m^f fof i ^ 1.«t«t tm d«oadti, tynt Intofiei^o 
gtudlos vitli I3MI Haw ontltiirars by t t » 8 of ivgear^iof0 JUi 
various iotniinos ro^&l lOioir ^rtoMlag pol«iitl&l ma& i»i^fi« 
tibial iflitos* frl&ls tm yid14 sad o l^f e«|i#ot8 of tlsl« 
0 1 ^ ftfo al«o iMiing XsM out fit mrioas loofttioi^ of tho v^Id* 
TiM jjifon^tion m fft^ioroi sisoat ^w dlffortiit «^&ifi8 of 
tsltioAlo i s eoHpijriioii %o iilitats xyo sjii otiier tan^ltiofial 
eoroa1.«9 groiro issdor HM i^sii ^ffooliBft^o ooodilimiSt i s 
diitjLmiaatod QUie^ for ttm Iwatfit ^ o^itr romartts vos^^s 
in %fm tQfm of i^s^raoliiig joi«mftXs« 
I^.rl7 tifitioslo iriail«tloi lia^ fo l>««ii roporlod to giiro 
poor fj^M, o^^&roi to vlioatt rfo and otiior eoroftlt* ^toteing 
<1^3^)t 8t I*y»El <S«9din)| observiKl ^lat tlio ootoploM itrain of 
teritioftlii fioiaod mlj 50 ?<ir oofit of iSm fi«M of «taiid«fd 
wtioat fariot^. lafoM ^ JJU (1961) ^pipitrad 33 ^ I t i ^ l e strsiip 
¥ith ^oat wo^ r3F« ©t liiiiaa»ii«y (3i#i%aarliBi&)* flisf rop^rt^ 
tliat ©Mr graia yiald of lriti<mU fl^aiii* ^MI ^ , 3 aod 79. t 
for o«9t of ^3i&m Obtala^ ifitu %im w^mit waA vf ^lo^a 
vaf notod t^ ^ gmin isii^er per ear* 
mifich(f970) ttuAtt^ Vn pert^ie^mmm of saversl t r i t l ca la 
tiims la eofopapisoa to oa%s m^ bs^l i^ la 1967-79 t r ia ls at 
ViUi@t<^ mil FariO CF^iii Ustotai ir»0a«)* 89 mitosl timt 
tli@ eir@]rsf@ jrie^-d of a l l t i l t tr l t iQ«I« Vktms mm ¥/»S pti* eent 
of tlist of o®t0 mnA b a r l ^ tn I9^7f ?0»? p&w oout In 1 ^ aasi 
70»7 per oont in t 9 ^ t at VUlistoiiy %fl3or«t&9 &t Fai^o, i t naa 
^ t M . 1 ^ Imt fi^tdn of t r i t i o a ^ straifit i n eooperiacin to 
if!ioat and ot*i®p ^ro&ls liair© ^roa ro^rt«!t 1^ Br ig f l t (1%^)» 
Harnett jsi sX» (i^^h ^^sa&» ali fil* Cl'>71>f (hiitaft<»i & i jgi* 
(197^), ri«ig®t ntA miMr (1973), Pinfe®? (t*»^), tetsgor ( n ^ ) , 
faltateiffli (19:?** >t Opiiager ifflfS Toim^o ClW^t ^oi»« m0, Hoo^ 
< 1*576) and Baontiek ©wS S< i^?aiM Ct^St)* il«wr«r» varioui 
^or lsr t Isair© reportoi froo tl«sa to tio© tlist tfio tr i t iotslo 
©trsdfis aBi^i«ld#i im^at, ry@ oad oWmr ©trtals in diffeifefit 
parts of %h& vorM# For ©xac^let i n ' let i i to^ (CamiAji), t r l t t o a l * 
v&s renortod to ^rioM tvioo m muS^ grain as ^^leat (AnonyiaoiiSy 
1967) • 
Bt t«^rm M ^ * Cl'?71) rtportod ^ a t ' t r i t ioalo cl i i not ^lold 
on tlio i ^o rn^ as good as Ooont vheat at six looations of ^n^ae 
Cir» «^«)« Roif@v@ri t ! i ^ foynd tliat mi msAf soi ls, tr i t ioal® 
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yloMdd 7200 potuids per fiom (2^ *61^  q/hs), ooop^ i^^  vlth ?076 
?>9tiii!i8 |>«r acre (23»^ qAi«) of aosut Vhsat. 
Cfisvdifta eml B6jpai (1972), In yloM trials v i ^ eleven 
trltleele vorietiee in i t o ^ HilXs of Sttej* r^adeAli (Xn&l6)t 
at an altitude of 227P. taetera oiiaerved th&t all the tritloole 
etr&ine gelded taore t!^ an vtHeat ireriety ^Qlyaa Sone (control)* 
Xt vaa noted that ^rsadlHo FP7 f 3f Araodille 133 end Aiiaadllle 
PtI ti- gave s i^if lesnt Mglier yields tlian otiier varieties* The 
yield diffarenoe V&Q SO P3:<onotmoed t!int the hii^est yielding 
tritioal0 variety /.maedillo PF^  13 (29*9$ qAa) yielded nearly 
tA% tixme ^le yield of vlieat (^ ••66 qAia)* It vas ecmelxicled that 
the reasons behind very poor yield of Kalyaa Sons were prononnoed 
winter lAlXinfJt poor vegetative vigour and sickly groirth* 
i^oreeSf tritlcale strains were l i t t l e affeoted hy these f& o^tors* 
The dcsage due to hailstorms ims also lesser in ease of tritioale 
than in Kialyan £^ ona* 
Hatrik (I'^ TS) oozapared the yileiding potential of tr i t lc^e 
vheat and rye in different soil ocNiditions of Cseohoslovalcia* 
Re foonl that tritieale ontyielded all rye varieties on sandy 
soils* but proved inferior oa rye growing lands at an altitude 
of about TOO aeters* Xt vas noted t^at In the beot and oalse 
grovl!)^ regions of Blovalda provinoOf tritieale was surpassed 
by all \iheat vaftetles* while in eonditimis less favorable to 
vheat nt Setlenovicst the srrein yield of tritieale readied 
77* % q/h&f surpassing almost all nheat varieties. 
s ta led wmy tf l t l»i® i t n i a s fKrj pm '•lorM C^ll^fciofi 
Iii«tlt»t« «f J'lMit I i^s t ry . tli@f dl»ittrf«& ttj«t noiMi of the 
n<3memv% 9mm of tli® li«c«pl4iS^ ttimtn^, @.g« €tA 50S, $tk 201, 
6TA ii^ ®i^  6m 203 ffosi tt*n«A, twossspi tn© loei^ vli@&t la 
flnafi^lii <19^) Ifi « tflai In 19^ 1»72 *t 
!!all^ ^v'itt<Ril30i^ i C f^own i>«&i^ «i*«tie HepubUe) wm^^H^d th&t 
t i lU^Jd atrtsifm Mm^miipl^^iA 206, t96 ^il 195 gsvo gfi^n 
yi«Mt of 55.S to ^ . 5 o/Hft la 19^1 ^ ^ 33-1 to M»,5 «/lia in 
i97Z,ooemmr^ vltai '^^ O^ to^ 31.% %/tm for wlnt^ irneat irwda^ 
MtTmtmtSm Sc^ i s t»» f@»|)^ti'9« y9mt9^ 
^^^SwT^im Clf?6), In OwJi fto^imm Cv«gt ilbopia, li*"»r»i 
obsorved that tritlofilo gtralni ^ %30 laii ^i H^ gftmn after 
strlts fallaw, gato stapaip tralii yiaMs of 57»9 ai»i 61.5 q/fm 
yesifoetiiralft «o»8i«dt wl^ li.S.3 ^/fm gifaia by a t ^ a r d f i l ter 
vHaat wmftst^ ^•yaacw^ta. 
Favloir fill jyi* Clf^) at Sofia CBulgaria), gmts^ mmt 
@oa@ of t ^ 20 'losi^m l»%i|>l€dMI tritle<il« a^ralast a»g* 3 seid 
1U, osioeaAai tlia ataitlai^ ¥li@at feridtir ^fOfa la graiii ftmM 
fey f to 13 por eent. 
iidbat (1977) o«^p(»«i It^ yl#lAlag i^ilit^ of trltioels 
latVsL %rintttr Vh«at vmei9ty MewtSmym, 5t for tium* •tikiMQ»«!it 
jewB in tncraiiie (l7«n*c*H. )• fl« found ttuit tritio«l« 
Aii^ lil41pXdld 1 yieldod t5»0 <|/b« la 197^ 9 ^«^^ idM&t 
Odesskayft 51 vat liiUffI Uy ffost. In 1973f Aaj^ iMlpXoid 1 
oat3rlel£l«l 0d«88lngra 511 filing 39A anl ^ . 0 q/ht gredii end 
froih fodd«r resfHietivoXf* Xn I^ THf triticale ^hidiolold 206 
lpl«iaod 1i^ .O qAiftt oa^l«14iiig mo iHieat olMek by #00 kg 
grala^ha. 
*!i]citoiil«» il^ il« (1977) ot»Mrv«l in* |}«rfO|ni|Bfio« of & 
sow trit iot l t varleliyt S^taitsa 1» for t!i« fora)it\tt«f}p« sane 
of iTiaraliio (U#s*n«a*)* Thajr iiottd that ZHitiiitMi 1 fiaMod 
?6«>f q/^a md oatsrieXdad tlia atajidafd vintar nhaai irai^ «algr 
i^roaofalca 8(^ by 600 ttg/ba la grain and 15*0 V^a la ^ i h 
foddar and hi^ « 
SaatOBbarvy (1978>f la Sav Sou^ wgiaa (Aiiatralia), 
obaarvad t»iat l ^ trittoaXa Uaaa ^ 7 «id AT 6, gsta avajraga 
grain ylalda of 23*2 aid ?1«5 VHa raspaeUvoly. Ihaso a^ raiaalj 
oatyiflsldad tt^ nlMat vatiatf Okloy (13*7 fi/hm) W ^*5 oadj 
?#3 yha ratpaotitaly* HoHa^ arf ^Sno trltloaila varlaty Oio»Qic 
(1U ,^7 q/ha) pc7a ^#0 {}Aa Xasaar grain tisan Oklay* 
tdbraadi (1979) at CaUoo on aupiano sUmo (XtaXy)^  
obteinad p«iQ yiaH of 39*0 q/ba in tnUoAa^oooparBd ultl! 
21.0 aicS ?0«0 q/ba ^talnad in tfe and vliaat r88t>aetivQily. 
lidf B«a9» Cl%ili|i|»i]i®f)« 1^^ fmmd t^st tli@ M.#i««t y%9V),Xwg 
Hie odiilwst laie^sA nfe^al viyplttl«« 4X M)^ 3 » ^ ^tvili 7aap« 
As is evMtfiit ffoo til® ^maiO. aopijft for 1973 af Hie 
Flmt Bfeadlni IfmUtttttf Oaisbfiiistt (^•^•)f oat ^t ^ ^ trilieal,@ 
vmri3ti«i gnwn «t Cftptii« 9 ^#i«f t fieMitig irmfi«ti«t s«!^M 
f i ^ i M.5 ^im iOimum • fl24> ^ 53*7 <i<^ « (Se«|ple)« I t iiai 
notddi tli«t pptlii ^9349 ^ ^ 9 M tritloale i^aaridti4i» v«f« 
tiigfi^ jp ttim tlHii« #f i»lM«t» 'taf«iyf«rt tritieaX® plants ^mm 
wsm Tlfof^ns ^mn 1ti« im f^tt plants »d W9t9 «r«U adapted to 
ir0fl98ll9l,«EI OOfl^ itiOIIS (AlK»|pnKt9t 1979 )• 
BeptSJio (19^)f «t af«9 (l>9a«t^ «ii}» <^9efir«d in 
fi«ld ^[^ftia t^at tfitieala ir&ri0ti«i 4i*@ i^«it l«|ia^«f BomglQt 
i^ tn ffii^ Boom g®v9 C70fe^e grsia fiaMs ^k^^ p r^ oent lii^ier 
tHaa tHe stiaiiiu^ ii^«t luiii 55*71 por emit Mgii«r ^an tlit 
8tiiiiaiU!«A vf%* He far ter i^ d^ A ^lat SO poir oaiit of tUt Forttigsl 
soila u§«i f (^ iif^eiii^iro vofo w:^ aa^ l ^lat tiltlofldo emM, 
pliSf fifi iniNtftaist TfA» in oscpioitittg sit^ t^ p^s of soils* 
Okg i^^ tsi C1980)# vorHSag in i^@ Abldiasia fogLoQ of 
tritieeloo ootfi«14da irlatojr i^ lioot (Boaostagr* 1) sni ryo 
(l^ o^Eitis) ia frtiii i loM asd oata in ffwah foM«r fiold* 
tpitiQa3.@ MWM fsore t^ aa d^ iM^ ® i^^  tsr "height of ulwiftt mid 
ti^tiotHs strtlfts li^im 99 aai Bo« ; ^ l t p^ owi »t Sofia 
(BtiigeilA}, jrioMed 7t*1 i ^ ?3«1 ^e.,9ommtwi, vtm ^*h qAi^ 
of staslafd til^at v^tl9tj Sodoro t* 
"^ u^fMfi Ai jbL* (1910) at PifSii«iralfi^  (il*s*r *E*)t obser?^ 
th&t tnti^Oft eoHiifai' Kinslt 2 oistjri^ Mod miefttt tmrli^ i^ ii 
oftts etiltiirart in fh^ first 7dar« Imt ims itwiif oiii^^Aod 
mibi«c«i«itly fey nix ^rltiealos of ndtoinatiTo liaibit* 
39Tmfd mA ^^wmsrtSL (IfSDf i?i fiaM tfisis at 
Qt@vmn%*f9rr«iA iWrmim^t ois^ rfadl ^at tritioi^o %me tho 
f^ raiii ftm$ of a.O ^ a in 191 ,^ oc^arod witu ^ . 0 mA 
62,0 q/lia for ulisat m& rye r«»|Nioti'f^7» 
^ i ^ M AI» (19Sl) at ImiliiiMa (Ftiinjabt Xfiiia)» ratMsrt^  
tliat mm^ tritioaia liiiast ^melvptA siaoa 1968* liadt parfonsdd 
vetL m&v years in varioas ioealitias* ilM^ ootad tlu^ 
trltieale oiiitiipars tl Z^^ T« 257t H. 319 iwS 13# 1^ 19 liffii 
fi^dod i$m2Q per oant ^0f« lii^ vlieat varieties* CuXti^ at^  
ft 2^7 as! 7!» h%9 tml p i^iiioularX^ veH develc^odt pluop an^  
s^ 3i*!mfdl traint ani ^ore Higliiy r9<^sta»t to mmy dii^asaa. 
0U8ti^soii JSI J&* (1^1) oliaorvad tlie yieMifie ability 
of !iai^  ipriiii t r i t ioi le ^aritty Oaraan at irarioas sitae of 
(^anoda. In ili^iitobe atiS o&s t^<Sii#asii Caifs^ was reported 
to si*^ tfi® -^rala gdeld of ^i,3 iiAaai oora^arad wltii 29»3 QAIE 
of ^ a t gii?mi !^ tr iUoale fert-jty '-ieleU m^ 27-6 a/?ia tjy 
yli^at 'jopiotf Olesilea* ilarsop^Qr, in nati^aal trlalSf tills 
t r l t i « ^ o ircado^ oatyiald©! 01i»iilda 1^ 7 ao^ 15 P®? o®9t IQ 
"ai*t ^ ^ '."©St Oonals i«s?JO0tlm?l3r. 
r^ iKW fii MX* Cl93l) noiMag la ^MJ' iJLeas ae.al-GoiintaiiQcmf 
r@l|lo«si (?^ alOTOf 'Jta-milQ}! c^nefured the grain ^IsMg «f tt^etit^ 
nig© 'ttsiotiiit '.^ taliOflcm @ii '"miBt t r i t i t e ld oi^M'Tirs IHII 
©oii?«p®«S thon ylth tlioo© of itilgarl©!! w^siat n i^ofvo t aaa bayley 
•Ipesfi titiriJi*! four y^^ ors* I t tfoa «>t®3 t!mt th© liest cultiirfir 
of tritlcalG CA'^  "J^^I) ga^ sferag© ^sdLn yl^lil of 6*i..8 ci/^e 
as aislnst 50.** «jAe of liteat i«ci »*7«i9 q/li® of 1 ^ 1 ^ * 
^€^9aiiJ»i4« Ct98ttQ) at C»u0i|«i ('')iitarlOt SassiB) eor^ai^ 
^Q ylolxi f50i^ ofE n^e© of a mm irltster trltloaiI.«3 voilot^ OAi '^ -UatrJ 
r l t ^ tuo tlhast vaflotios (X.oawK c^ id r^ iorlesiv)* OACJ ivintrl ^as 
fotiiia to gl'ffQ 6«iifi y i ^ 4 of ^ . 6 q/ha, ooeroar^ ^ t h ¥>.7 and 
"^.6 g/ha of that fflvmi 1^ iiomos and i^artew Cheats respectively. 
In \m Sfflso ^oaTf ^osrna i4li iii. (IfSl^u) at Guelpli 
C^fits^Of ^^lalG), ooasjayad l^o ^l«Xa p©rfoiBiaiie» of a mm 
snyliiB trltieel.0 imrlat^ OAJ a?lii»ll ^ t h two oM '7ari@tles of 
trttieoilG C'elef! mi iiosfisr) eiia O!K? of i ^ a t C'Jlonl^). 
f^*-! T r l ^ l l wag fouwl to ^isM :^*7 q/lia, ^•apaap^ ^ t ! i 31#f, 
'^^•5 ftfil '^•1* q/fie obtnliiM ffoa oMor tHtloaJLo varieties 
pep e®tit !il^®r Vmn tli&t »f iihemt at ^^ »9 #£rli@st d&t«. 
fa© sdtM ndTsuta^ of trl1Ae»l« over i!*i®at sf^tiiBisd tipto 
ttw next to felio ©ayllest ciet@ <3 * y aacl 8 ^ y ia 1963 ^wi 
196f f»«i^©ctif®lf) to t l ^ ^t®5t of ^ !>or ssnt. llwi@irer» 
by th# ^3i?d i s t t C^. 'fey aisd PO :^ tn 1^8 ^ i 1969 
psspi^tlir«ly3 t*ils3 rie'^d i^-^sataga 4ifmpp«af®d In botfi th® 
years* fli® ylaM of tifitierjl®, be-te^^n f i rs t mA las t date 
of ^wim ia 1969 ^^ ir-^  'i®<sr®sTOd Ijy *i7 iwir ««itt In twitimte 
e«»»sr@4 ifltli :% i9er e®fjt tn ^^eattWtieBiafi la 1969 t*» 
'i©cptnse 111 ^^ yain yiald ims ^ gixi ^8 poteeat pesi>@©tiv«iy. 
*^Heii t?ltleai# was »!iw in t^ i© »®^»»i msftk of .%y, wliicti was 
th© lasi^ t t ra av«ra^ €«t® fsf sa^ii^ ^<iat 1B i^ gmlfejlj® 
i>.n&^}f tii0 yi©M iJOtentlal 9f tf i t leel« reletii?® to %«i^tt 
wm@ gs«&t«ly i^ i ia^* ^^ i>@c»'?«rf trlti<^il@ ^ag feporteS to b® 
tmre respcinalve tei tuap^ratiir® I^^Q ^m-&t dtaring seal ing 
ftat©# t!ie M#i t^@?stuf» a|>of« qptiism® aurlaf i»»aiijigs 
etag© «l0Of@B*-©(i t lHor iaiti::itlmi« Oa the «>tH@r hauii oool 
t@£f»€r&ttti^ ft 9&^riMg @@@dlii^  ttage i>f^ ss9t«d ^0m t i l l # r 
deir®l0pii©nt In t r J t l ^ l® tlisfi la i^i«iit fr«^n tmdor tM ^sm 
%i»tiis md '*>mmf (197**) la tfieir yi@li trt.als oa 
!i«s8i*toiA ai^ aotoploid tpitl^A® Itmm In tel«i C^»r./u)| 
obse?ir@di t*Mt t*i0 afitiao® f^using lat# tsriiid wltlj ^w iifi«9« 
f»iey si}'»'^ettd t*int for %xl«o mftf ^mm^t im» t ^ fe@it 
swing Fj'^ pioisl for ti^tiofele. 
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Masarsfe ana W®»«y«!t U9^> In f l tU t r i a l s ia Polu?A 
dtirlttg 19^ 3->79 fouod that gysla ft^ll of toPltlcsla was 19.3 
ana St.3 ^ ' ^ «tMia tf'MJiia la emtXf s^ilag and lat« tprlng 
w»ais«etlipely in 1^9f ^lill® i t %r®» B»3t ^ • ^ ®«l ^•^ ^ / ^ 
when 89WB ill Itt© o«li;»i, «arl.y spri»g cadt late ^ r i»g 
i>ttip®o%iirtl3r i« 1969*^, 
&li ^ i a®3pii% <t9f7) ®t PaatiMiiar (Utt©p F»at@»Ht 
Xailia)t obmrvQcl Vm p^tt^n^m^ of fmir t r i t ieald m&X tim 
^mi.% imrt^tteu* Timm '9«ri@ti«« vem &mm get 20 t^tol>er« 
h lloviNib@Ft 19 l€»r^ ib@? en^ ^ Ii@o«il}®r* Tbey fmsi^ WbB.% 
trittmlm variety Ai^siiitll^ Pl*f 13 gw© ^le pooftst i^®rage 
gm$M yi«ld (29«^ ^ ^ > in coisparlsQfi to a l l Hi® dtlier 
TaFi®ti9«* Hon^tft ^ ^ iri®M of Arwiiillo 1*11 13, 31^ cui 31?^  
r&nm& frmi .^.5 t© 3!^ »8 %/^m Tim m^tm^ g^m$M yl^M mf 
two i^tftt iri»i«ti»t W 310 ma$. Bmmlt^l F»ng«d fttwi ^#9 
^ 3^ *9 t ^ « "^^ intcimetljoiit h%1g»msm i a te i of so^ng miS, 
Yafl@tie» ir«7« i ^ t ^ to \m si^nifld^it* All ^ ^ varieties, 
«m6€^ ^!^t»iillo r i 3e^ ftoi Sonalilia pv9 Idgt^est grain ylie 
yields OR ^ Ko>9«eter sowiiig* In $ms@ of AraadiUo P^ 'l 3 ^ , 
tha hi^i ts t yi«M mm ol>taioa& vitti 2Q Qe^o/tmr mmijm$ ^Hil® 
i!i Gfym Qt Smi^ite, i t y&n o^tsltm^ %i^n smfa sm 19 Umw^^r* 
Ganemlly, s t^lf ie imt f^tietism in yleM of aost of thB 
vaHetles ims <«>a«r?ad %iitti ** £^««^^«^ »oifiag» All ttia 
trltlcRl® wf®eti@s oiityi@M«d .^malite irtwii mvm on r»3 Ootober. 
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I t was mg^@^^ tliat %pitls-*l@ oouM bii pwia la phm® af 
^ e a t v©i?l@t3r OooaXite la ili^laiii ar@as ^^r© eartjr ^awif^ 
i$ dftslfs^ld to iiil^ h&9% usd of soil i»>lsta2^ Qsmmr9&& 
%irTO anii i^ ol®l©l (ll^^?) stuhilod t!s® effect of 
Marians iKi^ taf dfct@i C9 ^etob<iri .^ 3 "^ et^ stjer srid 7 ^m0^^r) 
on tfi© yi«M of toriti^l® in Mltra <St»^^w>8l»fskl©)« tHey 
wjtsA ^ a t s^Kifii after 9 October 4«off«&«<^  VHe p*idQ fiuM 
fron i#.7«V to *»5*^ ^ aai J>0*?' q/fis In ts^t east of S3 Oc^ber 
mud 7 *lov©iiitr 'sowlugt wn^^eti^felf» 
Sfiawm M isi» Cl^77) at f®«tii8ii.p CtJttar ^sdtalit 
IMia)t repopt«d that ^m gsmlii fl^Mi of f^ m? trltical® 
Huts ftfii tuo #i«at fap9lti®s 4eof@s3«d prop^sslnely wlH^ 
doXi^ la fowli^ ©t fcmr a»t®s tmm 2f O o^tol^ or to 1** i>e<^0mer* 
'jQ^m ( t ^ ) oli^FToi at ?al.a^wr (Elsaa^isl i^^ £l«alif 
Ifiliii), tliat t?i€ i^ala yioMs of five trltloil® lines aid 
^iKiat f«pi®ty "?»ialla3a W9m M0&t ^hm iSiwon im 19 :lov^fe')r 
thsa «lt«fi fsmm on SO §et«)lj®)f or 9 'J^emlsmT* 
In^m iT^til aiil I i i ^ fil sX« (t^?^) Mdl« s s^idy at 
Ali^ifi (Bttar Prsii^sli, I i^ ia ) , to dottwrf i^© suitable aowinf 
aat© for tfspoe va.rl#M©« of trltloal© ^ItSs eegat^ to t !» l r 
yt^M tmler lo<ml c^ »idilti<wis* Mmam ^^i* ao i^ifi^  4st®i (S0 
oetoiitr» 5 ^frilMi?t f*0 Mov«?'3b'?f a?*i 5 i*eo©r*>«sr>t 5 *?090c|jsr 
^mf^ hmit for iwst of ^ t yield ^ twus te r ia t l ^ t v f i i l t 
a l l t!i« imriettea i>sffi>p'j@t Immt ^esi niim aw 5 ti^^aabiipt 
(20 October) mlm p#iii1.^i la |KK>r 9®i€tjrMii«e of a l l ^® 
Abtes Cl^ SO) at AllgsfH (Utter F3p^«^, Xi i i ia), 
ttudiiS t!it #ffd<st of six »iwif^ 4&%»® (25 Oet9l»«rf 
10 :isi^«l^j», ?5 .%i««ft>ei?» 10 l»«c^ft»rt 25 Poo^lwr aadl 
10 5"afnmjy) I® %fi@ p«ifforg»i^e ^ fOfUf tylt lcal© Vftrletlet. 
H# f@porl«d timt 10 ikmm^r i^wiag pws t!i© !tigh«st m^mm 
gjmjjB f i t W 0f i^.r^ ^/H&f f^WsimA ^ 25 Octoto®r (37»o ^ha>f 
25 Siv^gfeer C33»3 «|Att)t 10 3««i^&»r (27.6 q^m), 25 Dtoaadjw 
(S^*9 <|/W) ftfifS 10 JtgmnKPir Cii^ .j? ^lss> «>»iiif«t te thi^t ©««S®r. 
%lim fii jal» ii¥m) i n f ts l ; l tplals ®t Mfrnm (^axIS 
Af^bia)fOt}tilfi©4 t i » optis^sfs f r^ in yleM of tr i t iomld witH 
t i l t sfi«d.!»f da^ f viiffSat b0^9#fi I f ai^ 5^ J*w»i8»«r» 
Mo»<s«ii aii5 il08«l (f^Sl) l a i i«0 (Itfil3r)t os^p»®i 
t l i i yleli l i^fforaaac* of t r t t ie&l9 <Rilta.¥fe4f 'M&&9 ^ ith tm^ 
9ai*l0tie« oai^ of dunm i ^ t t t (Ht^s titid Croso) ana brooi 
¥ti«@t C-lswpiOtto «sa«S ^ Irso) i#llii Wfar^ to four- soifli^ detot 
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'Sfsal'MEi grata yieti of fcrltiQ.'tla (80.3 «i/lia> aa^ i i^i^t 
if3*^ Q/ha> wsa oljtal^ied i#itli 3 J&ats&kier aswlcig aid ttiat of 
diirau i^@at <57»1 i|/ha)f irilft 11 January souliig. 
I t Is @ i^dTOt from t&m wos»fe iii@itimi«iJ ^Qir« fetit t*i© 
ncm^ of 'ioi?@ -l>c*r i s tlw best for towliig tritical© ia tli« 
If*io-^s'.fii0tls fjluias of imiia* 3^ie siMsIXe of Movoj^ oi^  (10»t5 
l-wefiteep) aotseorg to be oott stiitalsl® for smxl'iiM f^e&tn yi®M 
of tritiml@» 
I t Is <Siiipaetorlstio of cfo^ pla^ats ^ a t t^ s^y po<i^ss 
eowti'iopsisl® odai5taMti^» ^ tli® on© ^ifmijt^y s*^ i# fie 
oeftuol^ to ©jmloit n »i^ ?@ f£¥3>iiiml»l© or txtufbiive ©fwi?«Me©fit 
a?id, oa tHt otl^r hnivl^ tn®^ ©po ^1® to sumit® &a^ ppod?^ © 
IB ©a aotii®tly motrictei ^t^i t CBoswldf 1963). H t ^ p^wla* 
tioe dsfisl^ of pls'ita 1« a ci?o|» e U9#s t l^ plaatfi to gi?ow 
«lt!i lesf offial^iey due to "latai^-pliiit o^wpetitiwf* for 
©ssontiul j?@ u^i^ ® ^nt«t s-ug. mitri^nts, l i^itf «at®r «to«f 
vti#?@ms, 1^® "lutra-nlMit e-3-E:|>otitlOif wtthln nMo-^ac^d 
plants doos not allow %h® isleiits to pi^iuc© as «ffiei©!itl^ as 
the nloatt la ioise ijopiilatioii Ja« to t!i®ir irigorotts gr>wtt!» 
HfmtmfdTQf I t Is bsliwred tlnat t^o ®t^ Lt*a®Eit of wm^mm setd 
yl®M B@p tjalt area Is tho res^itt of th® into^^tion of 
<»w®tltim! aiioog i5tatit«, mi mm h&aAf asna o»sp«titi<m 
^tMfi tti« pts^itSf cm til© ot*i@p (Jooeld,, 196.3)• As t!i© 
<l@!3§itsr of ers© plmts mr^mtlf dmw^B ti®ofi s^elllai raft®, 
i t b@oocj®s ©se^^tlpl tQ i#opii out Sa eJiiriaiies Q piitEbls m^ 
»t© for tlie at^ iiifopi^ fet® ti^nglty of emh ealtlvar of a 
ngLftiirjlfflP crop In oi^^f tn obtain i t s rsoilaia fiiml ^lold* 
'«eii p@8©ape% !IGS boan dofm tn mm of mns^lB and of^i" 
efops it! t ^ s e€»«i@eti<iii btttf l i ^ othsr sspeotSf <m%y a 
fov x^f@rmo9f ml ^le t r i a l s fur esQ®rttii!i^g t '^ se^dljig 
r&te are availslile* 3!^9« 'mm& bmm r<@irieir^  ^loir* 
KJ.g» Cll6S> stiilleii so^rarol sioi^liologl^lt pl^ ^yiioldfiicsal 
ami B^rmimaaLe f@B^m9 of trttioal© ia iMnmty^ II© rseoesaKlod 
95-105 leg i©sd/«Nka lioM (1 eei tioM « 0«57 lia) as t!» optlSBgi 
seeding mt® for !liKigiify« 
Mimfds a l iiJL« (19715 laid oat a t r i a l toy amitm 
t f i t i ea i s©©^ s at tiw mt^ of 53f 1^ *^  ©^ i^ 1^ 0 fioisxis per aore 
(^6» 112 and 163 Isg seed/lia) to t r l t lo^ie In liissis^ppi 
(^•^•A»), fli®^ f«H*l no signlfioBmt ilirfensjee la §t^n fl®M 
t^itl! different ti^ilag rstes* 
IiartQ? fiji ! ! • (1^1 i I at *-il!iili©i (("me&m^t ^nbmsv^ 
til© norfor^aae of t r l t los le anJ imoat for t*io years %rith 
©igtit S90eliiig rates (25f 5 f^ ?5f 1'X), 1?5, 150, 175 M ^ 200 Itg 
scio&/!i&}« tlw^ olJierwA t*iat trltiecile proltioed 23 p@r cent 
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oore grrnXn tfism ^o&t ^^m oXl fates of WMdii^ nem mmtm^ 
f€W» ti?o 3r©«p». 1% yas aoto^ ^ a t a seeding rate of 100 ^!i& 
«ms aptisR^ for t r i t i sa le us i t gm® tlKi imadUara yleM for 
tlie two year pepiod nM o-i^ jciUed the ytoM ofetained lay tii^fier 
a@ei ratee* Hone?@rt ^le optiatxii seeding rate foif ime&t vas 
:^ ^ ojid 5^ '4i/!ie in the f i rs t aoul mmnA year reepectivoly, 
v»til® i t i ySeM %m§ sigaifieiintly redtKsod i^iKia tfis seecHag 
rat® W8« iner^esed to 101 Hg/W %e 1*000 grein wei^ t 
leereased In liotis t*i® speoies .iiiring botn the yoere with 
seedling rate ss^^rm 2$ kg se^lta* 
lm%m^% (1976) at Qiiilsapu (Oiileli o«^iirefi tlie 
tvera?»e grain yl^Ws of triticalef nfieat aiil ry® wltli regard 
to seeding rcttee of 100, ikQ^ %BQ cui J^ ?0 kg sewl/he. He 
n o t ^ tlist til® grsitt yioM of rye varielsy '^omymtei 7*lot 
« i ^ 37«0 q/lm GM *^i@at varieties ri«2 i^vft aasd Olaa wilti 
2^.0 a!«i 25«0 ciAia respeetiirely ou^ieMed tlie tritio@ie 
variety &* C19«0 to ?3«0 ti/fm) et e l l di»asitie». A gi9i34ir 
tren^ in yi^M resulted ^eti j?ye mA itj®at ^ere ooaimred ^th 
tritSeal© at soid.!^ rate of 1 ^ iig aeeil/'W s t early or late 
sonii^ dates* IIo»ev@rf tise re^ree trend ims observed for 
If-'^ OO ippain woigHtSf %ftio!i were l i i^es t for t r i t lca le ih7mQ pis) . 
'lellado (197?) at tjtiilaiwi (Cliilf)), in fieM tr la ls t 
wlt^ one faritieale line Cf"-X3^^6t2H-0f-.53.CKl> and ^ e %i?j©at 
variety Mexifei! observed cm imjreese in grain yield of trttlofsle 
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end «!i0et fwa 29«9 to 35*7 aai 32.9 to '^•2 q/hm 
resneetivflil^ ^ th mi Inefe&m in seed rate tm^« 30 to 
200 Ic^ sAia. The titssber ctf oers were ineroasod froa aSi^  to 
39^ In i^eeit ead fws t^kO ta 531 la tritlcala with tHe 
Ifioreaee in aeedliig r&te* 
Shavf^  aj^  aL* C19?!!^ ) 1^ tlio shield trials at Faatfia:iar 
<l?ttar rradeahi ladialf ^t!i imxc trltioaie lines aai tuo 
iilieat irarieties otjserved that yieHo were slgnif ieantV !iig i^er 
vitli a eeedit^ rato of 100 kg seedAia then vith Giat of 
50 ^ seedAia* T^hey dt£l not eissorve further inerease in jrield 
n i ^ the seed rate of 150 Ut| seed/hcu 
Dliiiaan ana •Calra (197^) et 'linear [Haryenay Inlia)* 
noted tHet tHe tritiosdo cs>^9 yield vas liiglior «^ ion sown at 
flO-ia? Hi seol/ha (23.1 to ^0.9 qAa) ^m t^ ben wim at 
75 Iti seol/he (17*6 Vha). 
Bi^noi (19^0) at rioroal (Mabaoa, ll«r,ii,)y observed 
til© sif^nifioant effeet of seoling rate and row &:mcA,m «•« 
tritieale l&Hh 131 )§ xstieet csnd rya. % ervplied geeiins ratos 
of 50f 75 on^  1'X} |[^ oeedAe mA ^served ^lat ttio optiao 
soeding rates of tritieelo %rere 75 aad 100 kg se^dAie for 
grain ai^ fodder f^r^ttotioQ resmiotividLy %rlien sovn in vmss 
ir?.5 era anart* It vas fo>,mX that in ease of i^ieat atid rye ^ 
seeding rates of 75 and 100 kg seed/ha rosDooti^ly produ<^ 
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algnlfieaatly aoro fo<3der tHan that pftxtuotd tey 50 kg 8e«d/h8, 
Imt tliis l9im«t t«sttd ftit« vfts edi«(iu&to for gr«in jrioM* 
Bifl^ msi Qfii lltfiiiwii (1930) at Horssial (Alalisaat t7.S«^*)« 
tiotod Wm effaet of mw spaoing an^  sdodling ratas on agi'OeiQBslo 
etiaraotoro of ^irae tfiUoatla imilattaa GTA ^ aSf CounoU airi 
Ai -^ SO^  with aiffaffaat tiolglito, v ie . , ta l l , IntMPsadiata enA 
By&rt re9f>aotivaX|r» I$i©y inoludiad t^ iroe aaadlng rates (^ 0^ 
75 ssad f^ O Itg ^^ed/ha) aoti rent ^»aolag8 ^ 22*59 ^7*5 fias^ 
37*5 in ttia trial* A aignifieant nariotal rei^ xtaae was o^servad 
duo to diffitront ae^ing rates* ttovemer^ a tignifioaiit 
rnmdyal ioeraase iti grain yield vaa Obtainad txf itioraasing 
fiaoiing rates* tlowavart variety 01!A 5S2 was found to giva 
tlie *\i^i«m% Tiell Aoosii!; all thft tbraa imritstiaa* n.aat Miit^t 
vaa re^ooad uitli ineraaaifig aoo'liiig ratfta* ^Hioraaa 1,000 ^reiii 
va i^ t wa imn*aa8«i vith iaeroaaod roir t^aoii^ in all ttia 
variatias* 
AhmB (1^10) taxA ^mma s% al* (l9S3,b)ob8arvod the of foot 
of oawa ^odiiii rates i$Of 75f 1^» 125f I50i 175 ett^  
200 kg sead^) oti thrae tdltioela varietlMi Ows ^33 , 
UFf «^l»d and Bmimr ^'i IIS) at AUgaiti (i'ttar Praies!i, India). 
THef found tfia highest avoraj^ grain jrieM vith 135 ^ aaad/ha 
(U3.7 Q^ha), foUeswad Dy 75 ^8 seadAia {^7*^ qAia) and 
100 kg @eedA» (i*6*S q/ha)* Btit tl» gr&in yield vith 
1?5 ^ seed/ha %?as at tsar with that obtained hy ifyplying 
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75 Itf Of 100 1^ s«#i/lm« I t Wk3 f\iylli@p fiat&d Hist the l i igmr 
s«®<l fetes Caliov9 1^ 5 ^ t^otlAa) ^mem^m& ^ n» mmmm greSii 
f ieM §rada®tlf t ii"«iQi Mi.7t ^#9 af^ ^t#7 V ^ wltti tfO| t^f 
B.ml 200 ^ sse^/lia f®sp®etl"t»ly# ^'iHi M» j^f<l tn irarietietf 
t l ^ ^38 prodno®! M S i « ^ av«ra^ grain yield 0S»7 * ^ ) t 
f f» I3i«i8iaai i*mi« ylaM ©f WS ^38 im$ S9cril»@d t?i Wm b@tt©r 
©lealstiirt # f l ^ t of wsmt oi ^e yl©M oeoisoiwat*. ^i»fmemVf 
%lm mmiam atratr yi@M wmtt fm&T^isA v i ^ i 175 1^ @mt^Am m& 
'JFf ^ i S p f o i ^ b«8t C1H 7^»^  ^'lift) tn ^ i s ftgufd. In tl«i loat 
fwu, i t ims eoiieli^«a t!i©t UPf 1^$B ar BMger P*l tlSf et tli« 
rat« <^ ?5 ^ s®^{icit idg i t Iw raeosnondM £br ealt i t rat i^ i 
I t 13^ bt 09fieXii!l®i i n tli« of^ tlicit feeding rates frc^ 
75 to 1^ 5 ^ m^^/ha mm aiiteble for aajt3«i^ yioMs of differsat 
^erioMo® of ^ i t i es l f i * UmmfBTf 1C^ 1^ a«@i/lia appears to be 
%f©tati^^ ^ro^tlt m ^mtl a« y 1®M cfssfaetartls^cfl ert 
eoiisi>i@r@d to b@ li-^tor^ifit d@t@r^imfitc of yieM ia oas« of 
eroi»9«^>*lt^  regard fe> mwmls^ t i U e r i i ^ oa fas i ^ , I©Ef oiiil©f 
©res p.fA m^^Tf nlmnt f l i gh t m& ffot^h &!«i diry waigtt ero aajor 
gr'^M^ ©hai^et^ristiet saA mr mmSb&r^ l »g t t i si*l w i g i t i 
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h9%ag taltor tlmn imfmtt tr i t i i t«^ mid m% liodge &• muSn m» 
tfi9 t&U9r nl^ftt. A 9lMtmp fnport vat fntfiUaiitd twam Wl&tiAm 
V3S*km) ^ Mjpmtt M3k&L* (1^t)« fkmf aotod IHat tntionile 
§mm cpdLte %^1 an^ Earned mt iM%Bvmdt&tm aimmnt of Xodglim 
(23 to ?ii- p&T cent) tlogpito ^ e si^imKi liol^t <^  5^ ln^iet» 
^^ !Mft@«i tlio range of lodgiiig in «lio«it tutt to to i»5 p^r o«it 
v l ^ a fioif^t rsn^ of i^-l to 53 Indies. I t ^mn also aoteS limt 
triticmlo €»!iitiit®d Xoi^r oaps^ l&i^r iuml«is aiil ?f |>or ooat 
so?* irsta fioy ©ar Hiaai vlioatf tsat fleMod t5 P^^ eeot lessor In 
oMparieoo to ii^ ieat boe^se of poor seed s e t t l e mtsA 31 per e^st 
lesser ears per i>lot ^ ^ i i*!ie®t« 
Qima^w^fne. Cf^ ^B) In BaxifaX ?^e CXiili€i>yOlit&ifiad A 
Boiitlire ^rrelatioa iMitveim ^ t e l graiii ^eM and gen:i.f}atic»i 
poreentaiet spliielet fertilityt gridii l^ig^t gtmifi ^rioH per 
plent anA 1,00D grain ^el#it« Se fonai a smjor oontrilmti^ of 
1|000 ipmln %iel#it. in en o i^©r p&lioetioii COiwKirappat 19^), 
he elso noted a sigsdurieent and poeitiire eorreletlon ^tueen 
groin srieM per plant and gemination pea^oenl^ei epilcelot 
fer t lH^f grsdn lof^tht yieM pw ear a?^ 1,000 grain voi^t* 
••^llUas^ (191%) ®t Ol^ HSre (Mexico), sngi^sted thet ^m 
!iei#it of trstieale HiotiM neoeetarily be redaoed to get M^^r 
f^ rs^ m fieM Wm titat of ifesicsaEi dwarf % i^eet» Be pi»opoi^ that 
f«rt*»er ««iaaow«fit in grain yield of triltiosle oaoM also be 
&QW,m^ ^ iiprofing tillfiring oapaeity, plant dwislt^ end 
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f^puett]f«t and tliet tlt« pmt fi@M df trl^tieels dtM to poor 
t i t l t r in^ eapirail^ i s l ^ t tm 09isp@iift&to^  1^ inof^E^ng ear l^gtti* 
#%9iied tlnst t i l l e r s »©r pl«itf gfalns pm* eei* ai»i 1,000 gMlii 
%^ight ^@T@ Hie is{»sl iiipsi2*ts i^t fteM mnttnmtlm mmmmntw* 
ffmf mtoA %\^% i5Mttiiete leaiitls stso ooatribsitdA to t ^ 
Ineimsse tn tti® ^mln yi®M» fpla3.8 oo yi®M p^^oramm fsi 
^*Met Mi triticsl© ^ ?^ieliia« Ct^ yif) t t Cds^allis COyopxit 
il«r:«A,) f>@v«al«l titet fS9!M ^f ^m trltleiil© iiiio« tostoi pm^rei 
8igfiifl<»iitly »ips?tor to tlis lupfwraS %#!t«at 'v&i*i«ti«8 #J© to 
low ttllorinil p^TfQtm&im OJT 'fepltiaal® stf^las* 
Eedidy and Idal (1^<^> at Piiatoassr (nttar Pf©i®slif Indis), 
i» e fluid ^E!3«rlw^t i d ^ t r l t ieale Msi ^iltdat variotiee 
obi^ryi^ ©lat t^ Kitsuw gwdii 3rl©M of 23Jk q/lm ^ms niseis Ijgr 
% i^«Bt ftrais C 306» Kiwwoirof, tritlosl® mil0ti@i Ar^dUlo 
P''-l 11f and Brsaco 90 also i » e M ^ yioMs an® to !il#i p ^ a 
«nffll>or ^ r ®ar« I t wta notoA tMt tli© oamfepl^tioB 9f fwdn 
iWBi^ p to ©tr %ml0kt m^9 wsm iifsortaot Pmn 1,0^ ireia ^leiflst. 
©l®tr®!i e4ltli?sr« of tr i t ioat* Rirt fo^il Tafistioiif In ©i@ 
ti^ltSf aooli ©• ifsin yleM tor plant, pi"oJiaetiirlt^i tWorlf i i , 
ii@i#it of gf&ln froa t ^ Qiiii oEr, nn^^oi* of grains in fciie aala 
ear mA ts^Kmr of imins p ^ spitolftt* timf o^talnoi & olosv 
eorrslatami l>#t*?®«9 fl&M m& mmSmf of graiaa tmr ear* 
l-toffd^vtyf in ^3m ppoatsing Iifi®t of tPitlasX@f lto«n©r mxi 
SfA 206f tliere wag a fioeitifo eoftvlatioft lieti#ooii |^raduotiir« 
tslli@i»i!i*ir and grain ii®i^ts per pliait nt^ aloo l)@tiie«n yi«14 
anl pX^ gnt liolglilr* 
•^ottifenait^ (19?3) Jji t^slom S t e l l a (0«£»s»li»), 
obs9r<r^ tHet t^o ht^mv ©9#rage of gr*'ifi yl@M foy a fewo 7@iap 
l>@rSod i^"^*? to 10.0 %'lsa) of t r l t ies lo 1 a^u t?iat of latitat 
(2^*8 qAift) tms duo to ff«et«r aodber of i^k^Iots ^!^ gfe$M@ 
p@r €®jPf l i i^ j? gw^te i^ight per ear ani Mglier t,0OO grsdii 
obsor^rad that tlio i^atojf loaf we9& of tritioftle at ttie tino 
of aii^^«li ims agsooiatod wit^ i^ iofoano l^ yl®M» plant l i^ l^ t 
©ffci d«gi^ © of fraln ^irtvolUiig and dooisiaaod tn© grata pfotola 
eemtmit* On ^ tm ottioir liai^t Itsomsiod loaf wmtmr at @sid aft«^ 
a!itli08is atson^ a tiogiitiiro jevXatli^i^iip id.6i a l l ^w 
Qfmrm^rinti^w nmem&d escopt gfnin psviteisi oootont* 
^i'lfrmrmr^ jpetaoi^ loaf anglss wtre ©ssoaiatad %?itli ta^poaowi 
yieM« graifi %iolgit« ifsln froteln ooatont aaii tes t iieigfit 
and rodtio^ n lmt ti#i#it« sol dogf<ee of gfsdti slirl'vellitig* 
f ihlp flj^ fil» (1^^) at FalsalalMKi i«id Isl^i^&aa 
(f*jilci9ta«), Sa a t f la l of 19 hoai^loM tfitioeXo litiet %ritli a 
hsf.i^t r a a ^ of ^ - I^S «j» wwoal®! t!»t tl^ifo wae a i>osiUire 
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m& atm^tiomt oorxvlation betimcii pX&nt Height and f«00> 
grain vdli^tf oM btfn i^m ec-r timgth and gfiilji niober p«r scir 
In Inflicted ccmdltlons of Fai9alabiidf(Paklsteii)| ««ill« la 
relnfed oonditlons of Xilooal^ ^le tarmr oorr«l&tloa was 
aotiers?tely slgnlfleent^ I t vat alao iiot<ici that fireln yleM 
vms Irtdi^ eGtly affootodl bgr ptaat !i«l#tt imrotigb tt&r Xsngth 
D^d 1»000 grain iiQl#itt Itidloatli^ timt tb»t» tiio trslts ooaia 
b« usod &a teleetlon erlterla In tritloala etr&ins vl^lti Vtm 
i@iglst range stddlod* 
?9tM. A& III* Cf^ T )^ &t 8a|eiirft (Hiet&eliaX Prea^ tflif Ii)aia)| 
prapom& that tfi« niK^r of ©art por plant i««i tho moat 
tspoftant f%9VX omr^ommt* Xl»y foun^ that Hie dtreet 
iaprovi^snt in tMs d^r^tor vouXd iaprov* ^w jrleM 
pot^itl&l vithoat affoctlng otiior p l ^ t f^ i&r@et#ra« 
Abbas (1930) and Abbes Jdt Ai» (19B34)at iillgarb (Uttar 
Prtsdet^k^ ZndlAif staled sorvei^l jrieM olieir^cteristios of eigbt 
trltloele varletios vi^i regard to grain and straw yield, 
?aarlet3r OPt 71*38 was reported to ^l^e tbe aaxiaiBi grain yield 
C50»0 Q/ba)t vfhiah was e^ rueUed tjy Badger K4 118 (l^ 9«0 g/ha)* 
Bar wei#st« l^ ODO grain vel#it atid grain mes^t per ear were 
prestJE^ to be ^ e yieM contributing fe tors In etm of 
Wf f^'^B* ^^reasf in case of Badger l*M lt8, yield eontribntlng 
factors were supposed to be t!ie hlgiest ger«ini^»lUty rnri 1|000 
ireln weight* tfie poorest grain yield of H 1^^ insplte of 
Clon^et t»0<K) grsia %^ii^t aaJ ear v s i ^ t h ;l9i'®ov©p, cisiong 
thQ at^#p f lw irtfl9ti®8f tlT^ TP'ihPf iiKitilt© of ur?Misiag ®fir 
poor fa.-^iifiafcllity* .^ i5ail:^ T%i tli« loi^ yitMs of OPT ^ l ^ r , 
^A-l, ^^*%f Girl of 4r3&ltllo P*l t§9 «©f« &^rllj®d to <«se or t^ ® 
t^fiQP 0sr 4^eFrt^te?l^ti0St 
Ah-i^^d. n ^ i i t (1990) tf! Ifeapa? (Utiar Ppeslesfi, l f ^ a ) | 
xwKifted tISLt gmln yi®M of t r i t iaal« vas positiirely oorrelated 
%'lt^ ©ap t@!igtlii mxAnt of -lays to fla^rli^,1|O0O gtaiii v#ight 
rml fiffitje? of D«idtjictiv@ ©art ney plantf awl ¥ms negatively 
oo?F@lat®£l %flt^  H@l^t of t!t@ pla»it» l^ i2»»#p of day» to 
flowering vas foyiaci to tm liQsitt'mly ooaprtlet^ ¥itb a l l 
^Gf^ctsrs @se®pt ti^&er of B^Kitictlv© spifi®ltts anJ ©ar l®fsg1^ » 
fi^ ¥ork iNsviaiwi al>oir© wr^tale t^iat, lili® other o e ^ ^ s , 
ftrj(ift»i and yield psreaoters !it5v© iWieir Irittnslw li^jact on f i i i^ 
ylold of tfitisal© vsri©^es# 
"•^ ffMn tirat.fil.li, iimllfiilj 
Of P%@ total ¥OPM protoin oofiiiiLi|?tloa| i^© oajo? part 
I t strm11«d ^ bleats* Crsrsals t^m lSh® f>v%n&iptl soarc© of 
vlmt ?>fot0ii baofrise th&f ar© tli@ wil-^orsal stanlu food. :^wm 
in r'P30s ^^m r.ni'3til pi^tiots tir® i^l^.tl'^ /sl:;^ ple^tiftilf 
oQHJcls fu ra i^ a Inrg© porti-tm of 1^ © n:rat@ii} \itili.a®d !^ th« 
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fit® ffltekli®® of J03PofcK3ir (t"*96) ^.tn aart %hm 9<^ 
t r i t i ea le varieties reveal^ tiiet I t ®3Ec^ ii#d i^^at (Besostasr® i) 
la urotelii an*l If tiiiQ 39at#nt6» TH® p?ot©ln sant^fit la 
tplt leale varieties rang^J froa 17 to 19 per cent o<«par©d 
with ik iHsr < f^it In i ^ ^ t , «lt@p@ciSf t l^ lysine Qom%Bn% in 
trltieaXe raiif^ fr^i 3,0 to ^.0 p«r o@iit ee«aipaip9d witli 
?.6 pel* e®iit in %fi©at. 
^ t ! i fms^ «H0at nmi two ry© varietlss. 'Hiay obterv®! ^ a t 
tntieal® pvo'md b«ft In pfoteia content si*i total mltm aeld 
ccKTOOiitimi of nt&lii upoteia. Hoiwrer, lysla® ooatent 
(3*6 p0r eetit) in tfm mroteln of trltlcal® %?as tqaal to that 
of ry#« 1^ ® lysla® ta tha greiti CI17 astter of trltlotl® iraa 
d.^1 i50r e@i3t rs e<i3|iefi@d to 0»3P» and 0,33 i>@r mn% in ^*^Eit 
efi4 sTTt re9!»9otiv©ly« 
Pl«sf5li»v M J 1 * (1^79), worHlaif 19 Mos«w Ctf.S#S.a#)| 
sad© a 00i3pari»jfi of nine f^a^lolA trltioaT.® strains witli 
b?©^ ^e©t ( !lro«0vim ^B) nwi ?f e ( 4t8s3Hi©if 55), i * ^ fmaid 
that tHs Df'Steln ean t^ t c^ t r l t lm l# rsaigecl froa 1*i',U' to 
16,7 pQT a#it. ails ratify© was ^•^ to s*«9 l«53f esnt lil#i®i? th®i 
t*ir.t oi* rye n^l I ,? to 3*^ P^ s? oa i^tf Pmn that of ¥n®at« fli« 
saxl"ii^ protein <^mtmt w%s noted in t r i t l ea l t strains ^ 206, 
iU) 196, iD 201 S'i«l /*> 2^7* Tli® fyaatiouttl ocraposition of ^i t 
pf9t@liis %ms intepriodiiat® in ao3t of tlie trlUosl© •tfsdne, 
but la ^ 332 add M 333 i t w s^ close to tMt of ulseat. Mmot^ 
trltl<ml0 ttralfis, ^ 257 vms rl«sho9t io lysine* FaPtljer, 
trltioal® VB9 Mr^j? in total wintefit of essential «ii?» eeids 
POP 100 freis of graia t'lafi wfi^t «i»l pf©. AD 201 a»i AD ^ 
a ^ A;^  333 vere Mff^st la total mmtitl€L mskm aoM oont^ite* 
c^3taf eon jli iii« Cl93l) at Wifisiipag Crianltobaf CeiiaiE), 
Qom^f^ t i ^ fieffopmsiioe of tuo ooltiirari of t r i t los le Cw®l#i 
nt»A fsfaan) iritu 0!i© of lAeat (^lenlea)* fliey obeervedl ^ e 
!ils*^«t protein eiatt^t in Olenlea vfieafe Cll*»0 per o«fit>t 
follo«ei closely by w©l^ (13»7 pe? tient) &nA &y Cairewn 
Cl^#8 mr cent). 
'lay (I93t^ at Wagga ^'agi^ (Sev Soiath Ws^ eSf J«iBtjmUa)t 
mde a eoapafatlv© st«ly of p,rain protein content of ime&tf 
barl©y mrl tritlciile ^pcmi in fortila mil (fB 5*3^ eta w®13l ae 
&eld soil (•0, h%^)* lie noted tti&t ^mla protein of t r i t i c ^ e 
was St par wi^ >i that of bsffley ani %fhmt% on fert i le soil . 
Hoiwiy#?t in seld tcdlf t r i t i es le y i e ld s 19 pey cent aope gndn 
nrot^ln f^a^ bapl^ unci h7 per eent sop® t*5sn i^ fieet* 
Vnffm M £i« (1^*31,a) st Gnalph (OntariOf Cmiidla), 
siiriisd t»i© Qimpnmtt9® pefforaa*i<» of a liexaploid t r l t iea le 
(%^ ^?intpl) am w^ Idlest imriettQe (i<enndx end %5j*sof)» 
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f^ey iKited tHat gralfi ?fOtelii mnt/mt of ^c; vtn^pi was 
tn Vtm smm y«@ff| Ptsfm sli jal* ( I '^ l l t^) at CSaalim 
(^ataridy ?iiiaia>f s t i i d l ^ W%Q oeii»afmti'9« tmrfomafiea of 
^if*© imrl@tl©s of t r i t i ^s ia (0A«3 l^ lna l l f v^alsfi a i^ itosaar) 
ani ona of tilidat (^lanlaa)* ffia? obaar^ad Wm% l i i^ iest 
pFotata «Mi t^ t tiaa fo i» l ia ioaiier iihS par eefit)f ff>llamd 
tf t%'al8*i (t**«5> par 9ea%>t Qlaalaa (t j»5 1»or oant) and 
OAO f2l««U (1^»2 fsar aant)* 
A relattofis'fiip tjatiraaa fow of grain of t r i t i ^ l e and 
pzotala o^ftt^nt hm hmn olisorvai la aataral stadias. I t naa 
n o t ^ t^at ^riiralXad pfidn aanta l i ^ Mgh pa.'*o©atag« of 
protala, ^ 1 1 ^ bol i and plwm grain hid ILow arotaln eontaiit* 
•Sintslnf Ct%6lf l»ifftor ali i l . (1%8) a»i Elltliis!s]r «8i4 
lorlaag (1971) ara tn® pioaaar workers mum tHosa J^HO !i®f« 
©•aitrlbtttad mast mi %ht@ aoeaot* ^ C03?Ji^oaslt© w^ort 
rair©alin<? %H%s ra la t ioa^ ia tias b@m pihli^mSL from Ci ?ff?| 
%xlao ihmmynimMB^ 1972 )• I t aij^Geiiwa ttiat tlia grains of 
aartiaat strains of lapltleel© war® el ir iwl lad a i^ gaaarall^ 
Ht^ in t»r0tel« ^mtaat (11.0 to P1»0 per eaat)* v i t i i 
tn%em±'^® selaotlon for l ^ l i «fraias mA higher ylaMSf ^® 
f ff&la type %ms iapratad teat t l ^ protala aoataiit de»aaiad| 
a'^ tsfoae^ i^ni ^ a t generally fa»jtf)& la wHaai. I t imt ?iotad Hmt 
71^-
f%i^t«la content of 2^3^% tyitSeala lines i i ^ i i »s dariiig 197? 
r&?iie4 frtm 19.9 to 19.1 per c@tit %fltii an gw®p®f« &f 
13»% Bar co»t, vti^fftasi Xyslna tn th© protiAfi f>aiig«dl from 
?.6 to 3»9 I5ty oeat ^ ^ i« a?©i!»ag© of .jA |i®i' <^tt 
(An^ -anyi^ ofiiSf 19^ )• 
fartemsM. I t a i * C19'A'> at Itubliii (P^dmcllt oibmnpmA 
that th© !>«it®ifi sad lyt l i ie o^titoat Isi ^© gmla® of •»o»M©ry 
hylsrlds of l^xaololcl t?itloal©s raagsfi f rc^ 3,6 to ?6.7 ??ey c«it 
m^ 1«6 to 6*6 mr cant rei|»@etlinily witli an avorafe of 
19.1^ i»«r o ^ t of f»foteiii end 3»<3^  isftJ* ee?it of lya&Ao mmt«mt* 
fhey fmmd tfiat pfotoln eontoat was lapgoly dL«p«fid«fit OR 
grain deirolot^siit* l^o ^mtnlcen sr&ltis 1ifil« o!i Wm mmm^mt 
^•0 ?^p e©iit ae>fo iirotiAii ^ ® i ^%ti dmelmmA omen* 
Opttmet mS "ifsmmn (if755 in t r ia ls In 1971»^t at 
wiso«^siii ("ladiEOfit 7.n,A, )| ooaparod t l» psfforttaaoo of 
t r i t l e t l® <1 Tfltitifyriiffiffiilii^ vitft oetst ^§i3!*li^  m^ i^oat at 
four looatioos. fboy obi^rrod l^iat t f i t ioal® irajfintlofl 
a^er^od 16*9 i^r eoiit iirotsifi oo^^apod v i th 15#5t 1^ »S ^ l i 
12*5 Ptr oant i n tha' &f vli@at| oats soil lyarXoy respoetlnely. 
lai^ @vop| on ajToa ba^s Cpi*ot@iii jrioM/lia)« wf3oat« ^ t s aiKl 
barley ptoduGOd hiftier grain yioMs mtd aor® protffila than 
t r i t ioD la . I t vm tmUd tfist ^m Immst ji&Minn t r i t iea le 
C!l">s!i@r) cofitaiaad tSa^ h i ^ s t protoio ocHi^trati<m 
(17.3 rmt coot) ^oreasf «ia four Ht0mT ^rioMtng t r i t i es le 
iTErlstioi (FO 203, FG 20**, FO k^B and Trailfelaser) wart fouiKl 
to hfxf® sl ightly l owr griAii proteia <^»iioeiitratio!i®, af®im5lri«» 
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wit% Of ^illegds In fSsXs mrmotm Acooi^ iag to ^ui rtportf 
t!i@ ratifD in protein <#iar»otori9tiee mm«m trltleolo strains 
w«s wider thQH that In ei^ier hm&l imoat or vjro* Tho 
t^ rotoin oont«nt of 109 tritiemla strains raniod froa 12,0 to 
/^ 1.9 nmr eont vit^ & roiiio of 0*36 to o,?p por o^it of total 
lysine in th9 grain samloa* :ioromr«r« i t vas notod Hiatf 
in odlition to tbe positive roXationship between ihriirollod 
grains uaA hiif^r p^tein* tbora vaa also an invorao 
r@Iatiociship batt#oe9 grain protein and its lyaine ooatent* 
T!it!@t the aeapXes with lii#ier protein vera noted to be lower 
in lysine. Suforisiaflyt nmrn^^r^ a positive relationehip 
betiroen protein imd lysine was also foiaii in sooe oultivars. 
Tritieale strain ( o 75) vi©i high protein (13,92 per oent) 
vas fotmd to possess relatively Hi#i lysine oontent 
(3*SO per eent}t iiliile another strain (ca 5^ } vit^ a lower 
prot@in content Cl1«f7 "^r oent) had a low r^ lysine oontent 
also (3.01 per oent)« Furtheraoret the total lysine oontent 
of C^  75 vas eleo dot:^a (0,72 per oent) Itienl^at of C3 51^  
(0*36 per oent), OfK i^ming ^mt lysine inereaaed with 
inorease in protein* It vaa eonolwled that ^le inverse 
relationship between protein and lysine c^itent of protein 
vas rather loose and vas due nainly to i2m ir^lnenoe of 
envir^ i^TKnit and fertility of tha soil* 
ViUe^es rniA Bausr (1975) at c i l l ^ (Mexieo)| oon^ ared 
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vim tHst fmsM in barl@:f f liliosi ind aaiim* Tfioy 9b@«r99d 
tli&t egroticpsiiealli' is^fo^ed tritlQ8l« stroliis hsA Itmer 
protein tlifai ©los© of tiremlomlf prodnm^ litmBm Howsvtrf 
them im^&ted sife^iis wtp© i i i i^r in griiia yield ^id 
lysin© mntmit* 
In miath^t report fitm Olf-rif (M83tieo)t i t was 
reveiil©a t»iat ir®i^  higi pfoteln levels iover 1? p®r o«nt) 
in hi0. yleMii^ trlti^uL® limis wurt not poscH^o* the 
prat^ln l®V9l ^ms reportad to fiav# ^ t injure of Iftss stitollis^ 
for thrm prmt^M seasons at erspr^sslaatnly 13 per mtit while 
yiel'ia ooiitlmiod to l^mm* Mmummtf Vm mem^Q lysine 
content of fjjpotein kipt on lnef«a!?iaf» ffusa P.»B3 in 19^S^ 
m& 3«U |5©f o«fit in W 3 to 3»*^ 3 por oeat in 1975»7S 
(Afwnyaoas, 1W 5^ »^ 
toJlanl Mid *^i^ l® (1977) at Hlssar Clafyaaa, Indi®)^ 
fois»l miffed diff@f^ (Bioti in einflt pititela ofmttnt in llffoi^nt 
7afi@tt99 of tritieai9« w!ii«^ pa!^ «S fiwa 13* S to 18«5 !>©i» 0t.1t* 
THm lysine osntant &tm9pnA in sis irauel@ti®s of t^itioal® 
raagod froia ?#7 to 3#6 ^^le |>®r 100 g«ga of pfot«iii in 
vsuriet$,^a Th 22 mxi fl# 20 fesfseotiwly. fl»y obtortc^ thatf 
in ^entn^t ^ t h Inof^aM of pmt^m oont^t iStm psfosntagw of 
lysine in pf«ot®in dQwmmm^*. I t was tnr^imr m$t!93tM thstf 
^tth in^sm&m in Hie i»tt»^|^ ^^^ffAt^^^ lyeina ommntr&ti<m 
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wM f»l#aa^ foy ^iltiiratioii In y«8%w«i Ut^ UP Prurtssti, I t Is 
A#sif«i)}.d to test tHa &mpmtit$.m p&ttommi&9 of «»@ of th@ 
fiflfirly «iKilfOd '9&i*i#ti@St ^tepiDi yi®Ml!^ i ^ i l i ^ oiid i^tia 
Qtiall^ as tti© aajoy Qilt«flQ* 
( t i ) Onm ® QOUPXQ of -^afidtios noil Mopta^ to l o o ^ 
eofiiltioQs lMiv« \imn i0ltot@d| tHali* hmsX fo r t iUwr dosott 
softfln^ dates m^ ^ismitm imt^s s^mM be itfoi^ coA out for 
optiim® fiald aiti b«tt«p troin ciuality. 
( I l l ) hi^stlff nm f^islMlity <tf(«) fei*tlil087 oeonoa^ 
Slid Cb) l97<9v«tt}!it of ipaifi q»allt|r slioiiM bo testod b^ iteing 
foliar fsrtlUsatioti tac^ial<p©i ci#si»lopod pravioiisl^ at 
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T!iis 9xx>9rlwm% vi l l bo eoiiliietcd in rabl liaaaofi of 
the first yoar of study* fho aia of tlis exportaoiit vlU bo 
to ooa^ ftrt tho ii^ rfomeiioo of t^jio sovoo IMVI^  o^lvod 
•arletlof of trltioaXo ^th that of ond ostabliohod irarloty 
•ai^ of tritioalay utioat and lyo raleod vlth on aioquato 
unlfoTQ basal fortillsor dme sal to soloot bettor porfonalng 
eultivars of tritiea]>9 unior loeal oonaitloiis idth rogarsi to 
yiold and ({iiall^« This oxf>0ri!aotit vl l l bo laid out aocordlng 
to 0ii9»le rafidoatlsed bloolc doidgn* The elao of oaeh plot vi l l 
bo 10 sq.ia* Thoro vi l l bo throo ropli^itof of oadi variatjr* 
tJraa (15^ ^ ^ 9 ) f suporphoa i^ato (30 Hg P/ha) anft 6R»^ ato of 
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notatiN (30 Icf K/hm) vilt 1^0 i2s«4 tm t$i@ sotiroes of nltmgaDt 
u*i©s»^ wiG ai¥3i isotaaiiti'a f«sp#etlf®l^» 1 ^ seed r«%e will \m 
%mt mtilt^rm at $Q lt$/\i& du© t© ttie ir«i^ lliiited titiimti^ of 
s@®d Qf ^w 9X0tiQ -faridties* 
rem 9«{ii^ ifi* ^@ 9im of tliis exD^rittifit Kill Ise to assose th@ 
ei^tisii'a aovini dat@ for tiio l»08t p0tf&miMg irafi«tl@s of 
tFitioa3>@ of Esmoris^nt 1 ai^ to Qam^wee thsm %dtl} Btm&m^ 
^'lieat «»d 170 oli@€to« flioro «13J. !>e fmxp datas of a^ yvlngi 
Tis.i ?51^ Oot^ baTf 10«i ^itwiijart ^l i i li<mmmr and Itmi 
S&e@»!t9ar« fli9 daai^ of a^^aria^t irill l»a faotofial ratxio^saS. 
It frailly tlie plot iisa ul l l b@ 10 a^ «a« ei^ ^ e sosa unifofm 
eo^liiQd Msfil 4oia of nttTOgaiii plioipfe r^ua n ^ |K»^»8itio yttlX 
!»a i^t iad as tiliat la tlit first oxpariiiQat but ^it mml rtkt& 
w%\l iHi ifiOTaaoaS to 100 lig/^a tmifofm^y as euffldleiit s@0d 
wmiM *^ f® ijeen t^ rMttood in B3Ep®yla«it 1. 
^ . 1 . 3 _ 
flio thiBl ma^^rimmt ^ i l l Bm slotiltaaaotisly ¥ i ^ tDa 
saocmd. Hfm aia of ^ i s mimrimsnt will iba to walsiata tha 
OBti-aira ottt of fivt Bmdtm ratoSf ^ls« 1 50t 7^* 100| 1^ 5 and 
1^ 0 leg saedAe. flia -Assign of Ifta axp«i»iMftt| iilot sieoi aid 
fartllisar do©® vil l M tlia saaa as SJI '^ |ie«lia@iit 2» 4il tli® 
impi^tits %filt b® nmm oii %Hi& umm dats vis^f 10 Jfsfestoert 
w*ild?i lisfl ismn ©stiilsli#j«4 to l»e op^toai for earliar t t l t ieal© 
trnrl^tlos grmm at ^ l l ^a i ^ ClaaKaf 1973t Aljbas, IfSO). 
3.1.J* 
Thi.8 ©»@flasiit ¥ i l l b® ^ fy led 0!it on tiie best ^aplalgr 
of ^ i t iOf t l« (i^«QtQd OS tile bft^s of Itufoo prmimm msp®riimn%a} 
along idltit «lso8t m^. rf% of ^ ^ pfertia^^ jroajri of s^ad:f # the 
aim of tim ®iEp«iris*£?fit %ilU b® to atiniy tlws oot^afa^f® 
porfoffimoe of t r i t t ^ l © * i^eat ani ryo rnidw vrnfftng "^^ets 
of baasl f i l t f o i ; ^ Ig^eemmWf ^® effoet of foS4«r sprigrs of 
nitrogofi ^ l o i t ttis f@asiMlit:r ^f sooiioi^ of title oostl^ 
f©r t l l i sor Ijy foU^p rntrn^ w i l l also bo aifcuilsd. Hie m^esii 
of tim tfoataostf « t l l im m follows* • 
Basal aitr©g«« n i l l ba a?splla4 at ^Stm rato of 100^ t^o 
ead ^^OU &g ?l/lia» ISias® ttaaf^ieiits w i l l Ixi followad b^ spm^ 
of mltisjfoi! at tli8 imta of $f to , 15 efflS SO Isg !l/*ia. In 
aJdititrnt a ttnlfof® \mmX dota of ^ ^ a i i ^ of P asd il/ha 
ir$.ll M i ^ l i a d witli aa«^ liaaal nitiof^^ri 'Ifeatn^iit at ^@ t i^d 
of wrts^t 
iiiti^^^Ofi ¥ i l l ijo i p n ^ i cm loavasi |ust a f t t r antlKisiii 
i a ^ a fov» of iKnioous soltitions of ur®a« Coatirols v l U bo 
sf^rs^od ir i tt i dal^isod «f&tef. Tha soofOdJi of !iaa®l iHtrogofi, 
n!tosi^to«is awl t)otas»l«a t r i l l b© iwma 'acffni-^.oliia stipoffii^si^Bt® 
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yimtmr ffjfw (control) 
mr@9 of 5 ^ '^'^ tiB 
s|)r(^ of 10 kg ii/hm 
s p j ^ of 15 ^ iVha 
spray of 20 l£f i^lja 
wator apragr (ocmtral) 
mte^ of 5 leg : ^ a 
opfay of 10 kg 1/lia 
spraf of 15 l^ ri/^a 
sow^ of ao lig .Vha 
imter swiw (controX) 
spr^ of 5 ks 'J/^« 
iprogr of 10 ^ iiAa 
spr«gr of 15 isg ?^® 
sppi^ of 20 ^ :i/iia 
II.B* f!)aif@ vl l l ise tUvoo baipfil do^s of nitvogea, t i a . | (A) 
100 1^ fi/ha, <B) 150 kg tAk% and (c> 200 kg ri/Ha. 
*li© smm vmto%tQ& of tritiwilef %^sat &M rfQ as In 
'»si5«flsijnt h i#ill bo t&tefi in t 'lis ©aEperiJ^ ant also ami tiw t w 
mm 8l«!iiiItan©o««ly« * ^ at»i of this «]K|*@Fl£iaiit will i^ to 
ftmiy t!i«2 emaparatiirs naffsMWMo© of ttlti'SalOf %>t%&at ^iii fy© 
«!*iey inupfiag levoXs of tmaaO. t^s|*Kif«s. Mowovsr, t!io 
feiMillstli^ of em'^xif of rftosfticMWs tiy foliar wf^ teolii^ i^u® 
n t U almj be tost®! In t^s BMmrismnU fibo K^MSIO of 
ti*e&ti9@iits will 'm em follotfs* 
TliosTilionis will be ippllod at tlw pet® of ^ t h5 and 
60 if5? P/h&* Tfmm tmn^mnts wiU bo followd lof spro^ of 
ptiosii*iOf«is at ^G pott of If ^f 3 aj3 ** ^ f/ho* In 
rndttlmif e tmiforo basal -ios© of 15^ % '^  <»i4 3^ ?^ /^h® will 
be aimll^ vith ®G^ baaal T^^ oJii*io«ia treatojiit. 
r*josftM3iiis ¥ l l l bo mr^^ on loeve§ |tist after 
aiii^eslSi m io r.wnoil?iiiit ii-i in tfm fofs of i^taeous solutions 
of 8«litEi dUiyiropton 03pt!Mif*oop!sat«« O^ati^ls %d.ll b® s i^myod 
yitm deiofllioi wator. lb© soupoos of basal «ltro@®iit 
tiliosi;tsonis and pota5iri.«i will b@ as datadlosl oarlioi* 
C..icf«oil®.*!it h)» f^ desiipi of tlio aicporinoiit will b© factofial 
ratidimisodi. 
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@if«l,uatad for t1i»li? fy##i v t i ^ t t f i d l l b« drtl«i f w 2h Hoars 
i l l «m oven maintelfieil &t 30 C Cjj). th® «»iiii * re l^ t of fiir® 
Hi^rl»S plimtii w i l l ^leM ^lo^t fr^ali %r®i^t t»«r wlarit» 
Tli®s« on dry%m$ ^ n ^ w '^u ^loot dry v©ii|lit» 
^•^•^ lii&f utitarlfltitiiigailttBli 
Sli@a4eal afmlysis of l®av«i « l l l l>e dcm® at eacli 
i^roirtli s%em to assesi t l ^ i r 'ifF maA K ecmt#cit« 
3«^ «3 I l f l l i € i^gisetirtafeSiis 
Tim foU^ynifig ^isfmateristi^s w i l l \m studitd at 
liiyrvest «!sea fine pisiits w i l l b« sa i led froa ®Q^ i ^ l ieat® 
end tli9 total gridis i»dl sl^av jrisM i r i l l l>e not«l i n &m&i piott 
"-^ ar an f^eer p©p filisit 
:aff i?®l^ t i>e* pliwit 
£«• l e n t i l fsar p l tat 
"•pikslst fnii^er i>or ©a? 
Sraia aaatser ptr @ar 
@r«ifi yluM t>©f !i90taf>a 
•*?tp«# yield P'le liootart 
JloMjtr of days to aatarity v l l l U® noted btfoy® liawsst 
In case of taeli vari-u^^* 
3*^ »^  wiility Aayaatflrtitifli 
fho pewati^ saaplas of grain w i l l tea aimlj^ sad for? 
fa ta l tjfotein ooatont 
m. 90 «• 
3«3 
C|»Tii3&X ^mljrsis of X&ores (at oaeft gron^tli stage) 
wA^ of %t^% (at liairfast) i i l l l ija earri^Mi out as foUova* 
3»3«1 
T«eaf mal^fiis n i U be ^isrlaS out aooording to ^m 
wiVm-l of I»ifidii0r (1^»i*)» Ftilly iMtiir® and healtli^ I@ai?a« 
tvam drisil f»Iaiit ^»ot« vflW b@ i>oi«dereil e ^ passed ^irough 
a 72 ae#i. Hie l © ^ poi^ ©i» w i l l be Itept ovemigit at 70^0(4) 
before d i ges t i f «»l ittbse^«it anaS-ysls for i t s i^P SBKI IC 
oontofits v i U 1^ porfCKPoed ae follows. 
too @i of tele dried leaf powiler of eseh aa^le td.l l 
be <»»^f!ill3r transferred to a 5^ ^1 ^Jel^iei^ flaskf sod 2 si. 
of flii^ileall^ pure milisliurie aeld w i l l be »M^» Difeetlwi 
v i l l be ooatitixeci en a bleating mantle for about ^sm !^ure to 
alloM eoj^lete red^etlon of oitratef pfeeeat In ttoe ulaat 
satwrial by tiie organie laatt^ i tee l f , gliding off dense i i^ i t^ 
tmm% un t i l tbe eontenta turn tdaok* After ocioling the flaak 
for aboat t f oiii itest 9»5 s i of cSiet^eally ipiire ^ perosnt 
li^rogee peroxide w i l l be allied dr^^^vise «id ^ ^ eolittioii 
i r i l l be Mated afaia t i l l tlie eoleur ^ tlie soluUoei l^iatigee 
froa bla i^ to l ight jreUew* After heatins for ^aoiit ^ lalnates, 
tfie flaelk v i l l be eoole*i for 10 iiimites ant m% additional 
Gtaownt of 3 to ** drops of ^ per eeat b^di^o^ii neroidde w i l l be 
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«M«d., fQllmt^ *^ gt f i t l t h«atl«f for mmPwr 15 alniil«9 to 
f^ t et«art ootoiipl^ss diEtraet* C&re v i i l lie tat^m in Wm 
©d4itiiO}i of !^fci§efi p#r(»ii£l« boewiM i f 9M9& i n ^ ^ s t 
tinfti^ i s ft |)088iMlltf t^ftt t% would rtduos ^ o nitfogwi in 
@«ioiila in ^891106 of organic i»tt«r* tihen t i ^ eontttate in 
iCj8ldilil flasks ^^msm totalljr oolimriosst i t v i l l be dil^tod 
vtth 4oyble d is t i l led %nit«i* tsii tf«»if«nwd v i t l i tliro® or 
four vat^iinfs to m 100 a l toiuattr io flaak md ^i« iroitiao 
i n ^ up to ttid sarlu i^otsroiiiatioii of fiitrogmif islioif^itoma 
mA pot&«8ii^ in ^ e pilfliui^ic aoii*pdro3^do»digeet«i ses^l^o 
w i l l Be k^mo aa 0.vmi Isoloit* 
1«3«1«1 j^tgUgjB 
f!^ m@tliod of LinSiior Cl^^) v i t l lm adopted for ^im 
4«t«r«iiiBtiofi of f ^ t f ^ ^ a im ^m amm^9» ftitsl i i i t r o i ^ in 
loAv«8 v i l l tm d«t«r@iii«l tosr i s t i i o r i ^ t i o n . 4 10 i i i ali^aot 
of Hie p«roxido*di^8ttd »«torieii v i U hQ tretnsf • r r i d to @ 
50 a l i^lfffiotflQ fiaslt. 3*0 i t f f wdi of 2*$ M 80tli«@ !q^droaid« 
^ItttliSM v i i i t># earofuUiF addti to partiell ir noutr^ise Hie 
^xotfts of aoidt tl»ini 1 i ^ of 10 por etnt s^ idUlua t i i io&to 
fioXtition %rill bo iddod to p r t v ^ t t u r t ^ i t f aaaft fiaaHjf tli« 
volveit ^ l i bo «o!lo ttp« A 5 1^ al iptot of t l i is tolut i im v i i i 
be talen i n a 10 9I ^ s t t»b9 and 0*5 i^ 3. of i^si^«r*8 reagent 
w i l l bo eiM^ drop-^sOf adjdlf^ t!iirouglil|r after e a ^ instolss^t* 
i f tor aiMini i i s t i U e i iratmr to siaiio ^ to iNiltxMit Ute oontenta 
v i l l be alloirod to 8t^ »S for abottt $ aitnitos for aasiaua oolmir 
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ftt 525 !«3 00 a *'^ Ti^ ctroiil© '^CF oolorifaetor. A hXmls. wlU b© 
run vlth e®eh s«»X0» ^sing toown dlltitioiis of m stteiiiafd 
e*«oiiln® fflil^Ate ataluticwit a eallbratimi otirv© ^11 b« 
o%tal!i»l tmm ^t&i Itie iswimt of nitrof«ii la taio s l l ^o t 
Mill b« 
total -nliosp i^yas will be d@terJiiKjA bf t!io aetl^sd of 
?li!lte «iil S^ lJba 'low (19^). A 5 ssl aliciiiot id.U b« tiicen In 
a to 9I graiimted ltib« ^nl 1 3I aolybdio fioid (2*5 PW o©iit 
aiKiofiiiia laslirbdate In 10 U mlpfmvie m$M) n i l l bo oArofuUjr 
aadody folXoned bjr O^h »t ^ ti^y^^aiiioriipli^tiimil^Kialo aeid, 
iMte^ nilX ^ifti 1^0 ooRtonts bluo* DistiUsd imtor will bo 
^Mod to malso up tlio folaato to 10 al ead 1^9 solution will b« 
alloifod to Btm^ for Hboiit fiir® aiimtos e^tor taisitig i^$mmgil|r« 
I t will bo tli0» tr^afoawl to a O9l«»'isi0trio tuft^  end tlie 
o^tiesCt dwasit^ will bo w&sA at 620 im mii a ""poo^PoiHc r?'?* 
eoli^iasttr* A blank will bo fun foi* oa«ti dotomiiiatiQii. Tho 
l)l^si^ioma mmtimt of oaeb dotormiiiatioii wiU be obtaJ^ nod tif 
oois^ari^ i t i optioaX dofisltsr wi^ a oaliboraUo^ ourve 
©lott^ t^ tiMag aliqtioti of ymmm dilutions of a stii^ard 
solution of u^«5»iobaglo wjtasaliM t^ioti^ati!. 
• 9^ » 
ifi^ltttA® p«jteiii3» fli« alsEtow w i l l l>e %mt far 15 admitea 
^sl tlies otmtrifiigoa at l*-,OCX} ^JQ for ^ islisitas* iHscrottSt 
t!«i iRr*©paatiiit i»ll l to® di3d@rd9a, 5 lal. of 1 ^^  sodlt» !i7dfoxi4@ 
^111 M acMM ^ taie msidxm and isdxod vol l tyjr ^eSsim* I t 
^ i t l ls« ^ « i 1.0ft for littlf im limiy 69 as td Sitsolve t!i« 
P¥<H!lrsltatdd t»ft»teln3 o^idt^t^r and tli*ifi 0MtrifUi9& at 
HfOOO f ^ for f ialimt@i« tlio sufMifiiataiit oontaiiiifig 1$m 
wator InsoliHila i^rotoia fruetion w i l l bo oolloo^id. 
Ifi eaio of bo^ miitSoll^ rniA ioooi^lo ptotoiUi ^aotionSf 
1 tat of ^10 oxt^aot w i l l iw dilntodl w i ^ spim^riato <iuanti^ 
of wator ovl 1 aX of tills dilutod fraotion USmm %n a tost ^b« 
for protoin oatiaiatiim aooordliig to Hio anattiod of Umpf £ i j3L« 
(1951). 
f l ^ following rooiorita w iU l»o f i rs t prsparoAt 
Beagoat At a ptr ooat iodina oarijofiate # 0 * 1 ^ loditja 
l i^rosMt ( f t t ) 
Hoag«it Bi O*? P®T emt eaip'^er aiili^iftto • i par oont s«3di3» 
tiQ^rato Cli1>« 
'Mi^mt Ot Altealiiis ooopor mil?liat« solatiofi i obtainod bf 
lAxii^ %0 ml of roagMit & with 1 nl of raagcmt B 
n«Qs|«it 3s r^arbwiate «ir^ar finlipHato solution « 
rtagimt C» esiMiipt for oiaieaioii of sodlim li^ro:iiidt« 
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RtagtBt St 1 H add Foltn raagant i 100 graa of sodiioi 
timgitata and 2$ gram of sodiim aolylsdata vill 
ba dissolTad In 700 ml of vatar and kapt in a 
1i500 Ml flask» Thatit 50 ml of 85 par cant 
phosphoric aold and 100 ml of eoneantratad 
h]rdrodiloric aeld vill ha aeidad, Tha flask v l U 
he eoimaotad with a rafliix condansar and hoilad 
gantly on a haating aantle for 10 hoiira. At the 
and of the boiling period, 1$0 graa lithita 
sulphate, $0 ol water and 3 to H- drops of liquid 
broBiina will be added to the flask. The refltiz 
will be renored and tha solution in tha flask 
will be boiled for 15 siiutas to rei9o?e exoeai 
bronine* It will be cooled and diluted to 1,000 nl 
with distiUed water. 
The strength of this acidic solution will be estimated 
by titrating it wit^ i 1 H solution of sodiua hydroxide using 
phenolphthalene as an indicator. It will be then diluted to 
the required strength ( I S ) . 
To the soluble protein fraction^ 5 n^ reagent C, and to 
the insoluble fraction ^ mi of reagent B v i U be added. After 
10 minutes, 0.5 ml reagent E %rill be added to both fractions 
and left for half an hour for full oolour developnent. The 
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ReagSBt t^ 1 '^  aotti Folln Magtnt i 100 grta of sodit» 
ttiagstatft md ?5 gnua 9f soditss tacAj^ate ni l! 
De dissol^ rvA Ifi 700 ol ^ vatwr and Isept in & 
1,500 lal flftalu ftiBfif fO 91 9f 85 per o«ni 
|)$ioei!t|iorle aoid @tid tOO lal of ocmomtrftttd 
liydyofiihlorlo aoM vlU ^ aMod* tlie flask viU 
ba omnaelad v i ^ a tniXvat oondansar and ballad 
(^ Qtly oa a baatlag matla fair 10 hcmri* At tha 
a?id of tha bollii^ pariad, 150 graa Xlthlm 
s!ili)li&tat 5^ 9i vatar aad 3 to >» drops of liquid 
broi^ aa wlU ba aMad to ^M fXaak. Tha rafMix 
ViU ba fwaafad and tha solutlofi la tho flask 
ViU ba ballad fo^ " 15 ttlaatai to rmam aiaaai 
l^ podlna. It ViU be aoalad and dilutad to IfOOO ml 
with diatiUad vatar* 
fha itrangth of this oaidle i^lvtioo vi l l ba aitl'mtad 
hf titrating i t with 1 !f tolation of sodiua hydroiida using 
pihanolftithal^ nd as an Indieator. It vi l l be then diluted to 
!^ie roQuirad strength (1 H)» 
fo the solabto protein fraetiofi^5 ^ reagent C, aod to 
the insolublo fraation 5 ^^  ef reagmt i^ viU be aMad* After 
10 sinutast 0*5 ^ reagent r^  viU be ftMad to both fraations 
and left for half m hoar for fuU aolour daveloi»«it* the 
• 96 • 
optioAl d«fi0lty vlU b9 notad at 660 im on a ^ p^«<stronle 20* 
eolofineter* A bXmik trill be run staiiltansafiisly vitit •&di 
set of ^i^le«« 
t!Mi reading of «&oli tfinplo vUl b« oosissifwl vith a 
eallbratlon onrvOf obtainoA hy using known dilutions of 
etsndeyd sgg slbtssin solution* 
The totaiL protsin oontsnt viU bs (^talasd }sf addii^ 
ths psreentsiss of solsftls and insolaibls pfotslns* 
3*3»2«2« Iflraint aflntint af rain jiralito 
fhe lysine in the grain protein vi l l be estiaated by 
the eoloriaeterie oe i^od used by fMd j i ji^ * (1972) sad 
nodified by TUlegas for oereal gralas* The foUowiag 
reagents vi l l be prepared before handi 
(i) l'8i>ain solatient U ag of pi^ain v^v s i of 0*03 M 
phoaphate buffer (ph 7A}« She solution vUl be filtered if 
neeessaxy* 
(U) 0,05 n <sart>onate buffer (pH 9.0), 
(iU) 0,05 M borate buffer (pH 9*0). 
(if) Copper phoi^ hate suspensiaiit This vi l l be prepared 
as follewsi 
Solution Ai 2.8 gran of 0ii€lg,2i^0 ifiU be dissolired 
i s 100 !B1 distilled water* 
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Sol^Uoo Bt 13*6 0tm of l l iu^«12^0 mtVL b« disaoX'vta 
In POO aX dlstHJUiA imtof« 
^Xutioii A ir in iMi p9QanA into tolutioii B viUi fi^saiag 
end ^cn tiM aixtum v i U lie ooatr l f i i^ at 3000 s g for 
5 atnut^f to eoXl«ct tbm prooipitatt. IQM pfoeiidtttto vSlX li« 
vMlifld thr«« tiats Xn i$ vH ot 0«0$ H l>or»%« nof^r eisl tSio 
psXXot O0fitrtfitg«l mftor m€^ mwp^sm^an, Aftor tho ttUfdi 
vetfniai ^M poXlet viXX IM siMPomioct in 9§ oX of flM IKMP&ISO 
lniff«r» This «yi9i>on8ioQ vlXX ^ e^XieebU for tm vmk9 i f 
aoeoseaty* 
(T ) 2«G!iloro-3t!^Xfiitrop7riaim w>Xutioiii thle 0OXOUOO 
vllX \» ptwmT9i fronti lust prior to i t« «to* To obtfila it^ 
t ml of Qtdtttnol or athonoX viXX b« tddod to 30 ag of ?«^Xoro»3t 
5'^ij)itrop7ridiiMi« 
(ifl) acx solutiofi Cl»? S>. 

































• 98 . 
100 mg of aodno aold olxtDro vllL b« dignolirtd in 10 stl of 
oaitioTieto Imffor* TIw pyoo«dliir« for dotorainliig lysine viXl 
consist of tho following stopsi 
(1) tho grotand grrin saaplos v i l l bo dofattod vltli 
liexeno for 6 hours in ft Soxhiet apf^ eretuis* Tbo saisitlos ¥ i i l 
bo alr^irsd anti gromid further ta a fino poudor (SO-IOO wmM 
in &ei aeEeilgssiator« 
<2) 100 sg of fineXXy ground^  dtfattod saispXo viXl b® 
vei^iod in a glass vial and 5 ml of papain solution added to 
i t . Tho Yials v i l l tw tightly capped so as to i^ake the 
sa^l^s to wtt tbsa thoroagltly vltte papain iiolution* A blanltt 
containing papain solution, but no sasiiplei irill be run 
8i!9altaneou8ly» 
(3) C^he sasples will be shaiten for one hour and then 
inoubated at 65^ C« After taking tliea out from th» inoubatort 
the saaples wlU be shalien again for another hour to digest 
th«8 fully* 
iU) The hydrolysed saaples after being roniofed fro^ it t3ie 
InciibRt^r will be subjected to constant shaldLng while beii^ 
allowed to ad lust to roan teaporature. By that tiae the 
supernatant will be elear otherwise i t wiU be oentrifu^ 
at 3000 s g for ? minutes. 
(f) fp«a tl» mptrwitant fmetiotif 1 lal 8ll<|tiot irill fee 
tiwisf««p«d l i i^ a «»!iferll\ig« t t i^ containti^ 0.5 sA of eaftoimiitt 
btiffeTff fallowod !iy ^taitlon of 0,$ ml of oopp®r i^wg^liatt 
C6) The i3lzti2r6 idll be slii^f} for 5 iiiaultti waA 
eeatrifui«l to precipitate t!ie @xoe@s oopper phosf^ate* 
(7) t tan a l i^o t of the sut>@7fsat«Rt niH be pipet^d 
into a 30 al cspeei^ test tiibe^ oni 0»1 ml of 2-cftiloro»3f 
5-dliiitropyritllae soltitloo «l l l be Billed to i t ani shaken 
veil teeeptag ttie tubes nell atop?;®!^ wliai Velvet eoi^« 
(1) ^ ^ £«@etl<^ vil l 1^ aXkmmd to f»roeee4 for 2 hotirs 
at rooffl tenpermtttrOf sholcing tlie test tulie every ^ isitmtes* 
W fo acidify ^ e reaetioii sixture 5 al of 1.?> 'I HCl 
will be aMe4 to i t vitis proper shaldLag* 
(10> liSter, 5 al of etl^ylacetctte w1.11 b© addi^, tlie 
tubes 9tcjp*>#r<»l Kid lirterted tO tl2»s to ailar %feU. Tfm 'ixp^QT 
pimee will be extraotei by a syringe ad^tedl v4t!i polyetliylene 
t»be. Titie step iriXl be repeated 3 tiaes* 
(11 > fhe ac|tti0iii pbase ooatainifig DMI^yr lysifie will be 
traisferred to calibrated ^bes Md mud 00 the ** -peotr^ie ?0" 
at ^ tm against a 3ei2|>le«>free bleak* 
• 1<KI • 
U2} fho Ifviim eont«nt of Htm msaplma viU b« d9t«j%iltied 
by uting a tt&ndeiTd oaXibratlon oarf• proparttd in th» foUoving 
menner* It v l l l bs tlim oaXcuXated on protoln bagist 
(ft} Th« ftandard curv« will bo pirsiiavvd In & rsngo of 0 to 
?00 ^g of lysitio P9T »!• 
(b) n%9Qt salatlon of lysine (2f$00^H^al)« It v l l l b© iJrenared 
by dlnBol'Ting 6?,5 ani? of Xysino oooobydroohXo?ia© In 0^ ^ 
of earbonate boff«r« 
<e) Tb« etoek solution viXl be dllvitod with oafbonato buffer 
to ^$0| 500, 790 and 1|000 |ag Xysin© per a l . 
(d) FroB oacb of t!i»9« soXutiooSf ono aX viXX be f^ipetted out 
ami >•  aX of papain aoXution ($ eig per atX btxffer) viXX be 
added to itfV i^en Om respective oonoentrationa of Xyalne 
wiXX becoae 0, 50, 100, 150 ani ?00 ^ uf/aX* 
(e) Froei eaoh aoXntlon a 1 aX aXi^iot viXX be pipetted out into 
a oentrifuge tube togetdter vitti 0.^ aX of the eoXuti(m 
oontaining miino aeld fixture, foXXoK^ by 0.5 aX of 
oopoer ptiasti!iote misr^enslon. T^ detaiXei procedure 
preaented aboire (p. 99) wiXX be then appXiod frota step(5)ommi<^ 
and t ^ etaniard eurve vilX be dvi'ved* 
3«^* tftiBtitif^ lilffial Binfilyalfl wA 4lffgna»lafl of Aftti 
Ml tbe ezp<?riisent8 viXX be atatistieaXXy designed and 
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tlie data ifiH ho 9iAi|@oted to s ta t i^ t i^ l atmlfsis to atoertalii 
tii@if «i^lfl«t!iQ« a©t®witi®a at 5 per ewat lm9l of pis^&MH^. 
thit lapllQatitMis c^ %fm 4&^ ototai!!^ in emdi si^^rl^nt 
id.ll !)« JiiQusged ia t!^ l igi t of i«8l#T t^t agro»el1U:^tie 
ififdnt'tJUni a!^ wil^ refefen^ to Hie ttsdiat ^irtiod nist \if^ 
Q^tmv wm'^re on tfi^aaldt ii!i»att rfw m^ otiisr alli€di o^maJL 
QlOpS* 
I t 18 liap@d thet tho 7««ult« vlU b« uMful in Mlootiag 
tHe ^ulti'7fir9 of tritioals liost miit^i to loodl ooaditicma mtA 
In v®<Sismsimilm tha optian batal mA folimr f«rtills«r doe@« 
for oacploltltig fi@M potential fallf nn^o? aomal mid 
eoastrsJned fortillfioi' swailai&ility. A faw M ^ yielding 
irari^tiee vitti hiiH iKitenti&l fiail/or lysine content would th»n 
h% dhomm mtiA ^b|eoted to ri^rms i$afiioloiioftl eorseaing 
liefofe heim seocwitiided to ^® f&fmrs of llie region fop 
ealtlireti^i* 
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of t ^ Kansas ^o^sflisr of "^fd^oOf J | t !^ «*5B* 
p. tS3f 1^3>« 
SSAtW), H a . Am AW^MO, f .&. ( t9?9). Foltftr sppUofttlotl of 
mitfisiitd m$. its effoot oti grtln jritM sod tttolil^ 
of Wlioftt « ^ tritieald. Proe* s«a&i Biol* Soo«t Jt 
rOAir.^ CTi ®#«. Ct^3,ft)« iTftlti® ®rt Xiattfttimi of Wftliods of 
i i^noiis* Plmt f»ilfitsit »@9ift« Bottor esfoipQ % i^tli 
n « t Paul, 22* tt» (Cit©a fsposi l^ asiogafdH, a. "Cieaf 
«sslfsi#»t TwKslftt^ fey riifei^stll, a.X»»| 1^1>» 
wmjkM nm^ ¥•?,!. hm wmnm a&o, a.f • i%93^h BtmxUB m 
9s^rl^iitftl. pl^%§* Pusm mA Its mUmtium to f%QM 
miA fmPtiMmf tm^tam^* ZMiiosJ* hgtle* noi*| 
Tliilllt M* Cl9fl)* ii^ii«ir«Mntt la f9«tif«^ laid ffodttotton i^ 
vijs^r mm^aLa in Paldstaa* im **f«eliiiologf f<»p 
iii^ i<@m a^i food i^ s^nel^ tm**' d'«r« SciSiaia (IM«)*« 
aoiatf I t i l^i FAO I \3yk^* Ccitod fj«m fntloai© 
Xi3pro? i^tiit of ^ltio«34i for mSMtoA aroas as a 
gsmin o©i«^« l*i*oo@odliiis$ of iho 5 ^ Xntommtloiml 
•4!i«Bt 6«mtlef j^ftawotsitna. Fe'-jniary 2>28» 19^« 
fol« H I SossiUm XI. ffitio^o* %» Doliiii India* 
ladiais '^oidtt^ of Hteit B?oodii9tg ^ti dooetioa^ pp« 
fW*1^6l» iClt0i frm Tritleade itjs^*, 2« ^^t 
19S1). 
"vailiitilitf (^ pj^lsaln sad lysim ^iitaatt lo 
triUealo graiiis* Hddoirla Hoillii Aldtam^sao^a i 
%si0fi!ilo^iot Ji* 3f 1*3^ 8« CCitoA fperai frltioalo 
spcv <• 
of ^@iw «4^9atf by piaata* Soil el«t J i t 1«20« 
l^om^, §•!» (t966)« l ^ s l o l ^ e a i l mpmta of gralfl yi@M ia 
09roii.s. Int <*i^ gfoirtli ^ fist:p«ilt ^lA i ra9io#* 
88-103. 
TfOHlD, 0.*f. A® ^mfSDTl, D.J, Cl9f3). I t e t i l ^ t tipti&e frcKa 
tittaUft of f^tfoson ffoa losf spra r^s by togar \im%* 
i^t^io^ of 30!*oe?}|iig ! i« i i^ 30Qdi for lyaSi^ ooii%«it« 
t ir i t ioalo « s 0O7tr orop for tiosl»ago a^eios* 
^wsmvQiMm^tfQf So»8» a»»»35« CCitidi ffo® 
tlis d«ir®Ioia#iital Moljoar and pi»c^»ctlvlty of 
^it loaXo* nMmtm i o i l l » | Aldlastysftoie i 
9fti^nMotM>t ^ t $9>499* (OilQa froa SMtioalo 
4i}str«»^i 39f 1983)• 
Ttmai E,3, AfJ iTBBt ,T,B« (t9»*6). the rtXatJon of eofn 
yl i i l i l t to :mtfi«!i% littlaiu^ as ipevoa3^ hf l&9i 
aoaljrsis. ^« Aii«r# .^ oo. Afp«m«i iSt 17>17f« 
*W"*pwT ^ MP} 
loll ci.» M^ toi. 
^nMSMMf r4«/i» (if^)ft fritioal.® rtsearcli pmgTmm %n tvsn* 
tntermtUomX timBlom^ittt 'Mm«tiM C@iitft»t Ott^a, 
Qwm^f i91^t PP» 5^0« Ccitud fios tritioaile ^Dst^.y 
at m% nn>» 
Vi:^^ F«a*| ifr* Cl9^)» fls0 pl«»t*s OM^ for i»ii ni^ of 
of Isoffwed tritieal^* Im "Tritlc^*^ - f irst am • 
nads ati^ial"* St* Insult ^.^.^.f ^mtltm Atsoeiation 
of Cersai Gfet'tlstti tsp. 1^15^. (cited fyoia 
?Mdil3il4tf ill ths lysiiKi oemtsiit of i#kiiatf rys sai 
triti<3ail« frotiiii* ontftl Htseafois BttHatisi lfo.tO| 
lainss^ tmtslcQits. Aiai* Bev« Plant. Fl^iioltf iHt 
1>3.' ' i • 
Gm^mmU.f@ a^sorpticm ani ^tilisati<xa ts^  bams ^id 
s^oMttoes of ^oii i^ras appll^ A 1^ t!t@ so^il anl f oli6g@« 
Pros. Alter, 5oi3» aopt. C©i«» M* ^ • ^ ^ 
VOITF, B. (131^), Asi^fi Aaalystfif l^rllfi» f371» (citod froa 
ZA^m^ Ji C19^)« Effect of mms agroaa^o IMp«eMoi« mk m% 
p^dtji yl®X4 of tritliml® Ho«^. Pol*iM¥»»ipodarst!r9i 
^i 125*13?» Ccit«^ froa fntletl® Abs^*t 4« ^1* 
19S0). 
%Il»lj:ilfKXf F.'T, (199**')* %@ d®i^ oipa@at of tnUeala . Mir« 
